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I. INTRODUCTION 
Ali-hough the attainment of a steadily increasing national 
income may remain the central domestic economic problem, prob­
lems such as regional and rural-urban income disparities, urban 
slums, congestion, sprawl, and rural unemployment or under­
employment are receiving more public attention. These concerns 
point to an increased emphasis on the regional or spatial com-
poncnzu VJ economic wuiierc. 
This study deals with the rural area economy and the op­
timal spatial arrangement of activities within cue rural area. 
Interest in the rural economy m.ay proceed from two points of 
view. From the national point of view, the concern is with the 
welfare of all persons in rhe Nation. Since the activities in 
rural area economies have an effect on persons outside the rural 
area, activities in rural areas are of national interest. From 
the local point of view, the emphasis is on the quality of life 
of the residents of a geographic area. 
A. National Setting 
In recent United States history, the dominant trend in 
migration has been from farming areas to urban areas. At the 
same time, per capita income in farming areas has remained below 
-chat of the Nation as a whole (12, p. 7), If the economy acts 
so as to equate the marginal return to labor in all industries, 
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the trend of migration from farms to urban areas is not sur­
prising. It is surprising, however, that the migration has not 
tended to close the income disparity more quickly. 
The phenomenon of below average income levels in rural 
areas is referred to as rural under-employment. There are at 
least two plausible explanations for rural under-employment. 
First, non-iuoneLary rewards of rural jobs and environment may 
compensate for lower income. Second, in a dynamic economy an 
equilibrium position may never be reached. However, the polit­
ical Gzrczz generated by the dis-equilibrium situation, suggests 
that the farm population feels that it has not received a fair 
share of society's goods. Consequently, the second of the two 
explanations is the more plausible. One solution, therefore, 
is to move farm people to cities, but this is only a partial 
solution that shifts the under-employment problem from rural 
areas to cities. 
Among the major problems of urban areas are those associated 
with over-population. Some examples are traffic congestion, pol­
lution, and urban sprawl. But despite these unsavory features 
of urban environment, migration to urban centers continues. 
Advantages of urban life, such as higher income, a wide range 
of consumer goods and services and public services, and a wider 
range of job opportunities, appear to exceed the disadvantages 
of congestion and pollution. But cities, too, are generating 
much political stress. Urban dwellers are showing their 
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dissatisfaction with a deteriorating environment caused, at 
least partially, by increasing population. 
Solutions to problems of rural under-employment and dccay 
of urban environment require a spatial reorganization of the 
national economy such that almost everyone has the wide range 
of choices now available to urban dwellers only, and such that 
more of the smaller cities will become attractive settlement 
alLernatives. As more of tho national population .shii'ts to 
small-size and medium-size cities rather than the very large 
cities, the urban problems of congestion and pollution can be 
reduced. And if smaller cities are dispersed over the rural 
regions, the range of choice, for both jobs and consumer ser­
vices open to rural dwellers would be increased. 
An analysis of alternative settlement patterns is intro­
duced, not to ascertain an optimal settlement pattern for the 
Nation, but to focus on the types of choices that will need to 
be made if the trend toward increasing population concentra­
tion is to be replaced by a spatial dispersion of major cities. 
In this study, attention is focused on rural areas. From a 
national welfare viewpoint, it may be advantageous to maximize 
the population contained in well-developed labor-markets that 
are provided by cities. Or the increasing social costs of 
locating more manufacturing activities in current large cities 
may result in a public desire to disperse manufacturing over 
areas which now are primarily rural. 
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Informed choices about preferred settlement patterns re­
quire, ainong other things, information about the economic fea­
tures o£ rural areas. What level of population and income can 
be supported in areas where farming is the sole basic activity? 
What level of population and income is required in order to 
provide a full range of consun^er goods and services? What 
cffacta do the introduction of manufacturing employment have 
oa puuulaLion and incoaw of rural areas? How will hat; aaswors 
to thuju uuestions change as farm size increases and farm em­
ployment decreases? Answers to these questions are needed be­
fore the conditions associated with a satisfactory settlement 
pattern for rural areas can be specified. Among the objectives 
of this study are included some of the questions related to 
national settlement planning. 
B. Community Development 
Rural community development is largely an effort by smaller 
communities to cope with the consequences of economic decline 
as rural people migrate to cities. A common solution has been 
the enticing of industry to the community so that additional 
jobs would become available for the unemployed or under-employed 
persons in the community. 
In a regional and national setting the concept of community 
development includes much more than industrial expansion. It 
concerns also the group processes necessary to achieve socially 
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preferred changes in the economic well-being of individuals and 
organizations in the community. To accomplish these changes, 
information is needed in choosing between alLernative public 
investments and activities which contribute to: higher levels 
of human resource productivity; better access to a wider range 
of individual choices; and greater participation of the members 
o£ the community in the collective actions affecting their 
private welfare (9, p. 1). 
Under the broad concept of community development, there is 
no specification of the geographic area or population size of 
communities. The preceeding concept of community development, 
however, applies to sub-state areas. Fox specifies an appro­
priate size of functional sub-state areas and suggests a 
rationale as well when he states that (7, pp. 14-15): 
The economy of the United States may be classified 
into tv/o sets of activities. The first set may be 
described as residentiary. I believe there are 
about 400 or 500 residentiary clusters. . . . For 
convenience I shall refer to the area covered by 
each residentiary cluster as a functional economic 
area, or FEA. The non-residentiary activities in 
each FEA are oriented toward an interarea produc­
tion and trading system which link together all 
of the 400 to 500 FEA's. Corresponding to these 
two different systems of activities are two sets 
of economic policies. One set of policies applies 
to the residentiary cluster of activities in each 
FEA. . . . Each FEA covers an area equivalent to 
several Corn Belt counties. . . . The other set 
of activities logically requires a national 
government with policy responsibility for the 
interarea production and trading system. 
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Fox classifies all activities in an area into two classes: 
residentiary and non-residentiary. All production sectors, in 
this study, are classified into the same two classes. A service 
production sector, or residentiary activity in Fox's terminol­
ogy, is a sector affcctcd primarily by local considerations. 
By this definition, activities such as local government, retail 
trade in consumer goods, and agricultural produce processing 
are service sectors. Basic production secLors are aifootod 
pri.;ic.rily by national considerations. Activities such as 
federal government, agriculture, and non-agriculture related 
manufacturing are basic sectors. 
The functional economic areas to which Fox refers are 
centered by a city of 25,000 persons or more in an area of 
5,000 to 6,000 square miles. Such areas are considered to make 
up single labor market areas. All persons within the area are 
within commuting distance of less than 60 miles from the central 
city. Also, the great majority of consumer goods and services, 
as well as public goods and services, can be economically pro­
vided in such an area. 
Several terms are used to refer to Fox's functional eco­
nomic area concept or related concepts. Dickinson refers to 
areas that are functionally related as city-regions (5, p. 227). 
Similar types of areas are also called metropolitan regions and 
city-states. Although the geographical size of an area and 
the size of its central city may differ, all these terms refer 
to roughly the same type of area. In this study, such areas 
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are referred to as an economic area. The term "region" is 
used to refer to larger geographical areas, such as the Corn 
Belt region. 
This study focuses on a hypothetical economic area, but it 
is an urea that approaches the Iowa norm. As shown earlier, an 
economic area corresponds to the appropriate area for the pur­
pose of co^nunity development. 
More fundamental, perhaps, than the qucscian of couaùunity 
development itself, is the probability of success for an indi­
vidual community which is attempting to improve the economic 
well-being of its citizens. Some urban economists have asserted 
that an area must have a population in excess of 30 0,000 per­
sons to acquire the economic base for self-sustaining growth 
(12, p. 34). Roughly the same numbers are used as the thresh-
hold levels of population required for an almost-full range of 
consulter goods and services. The concept of threshhold often 
refers to population; however, total area income and income 
distribution among consuming units may be equally important. 
Hence, community development planning must consider both popu­
lation and income variables. 
A second set of questions related to community development 
planning involve public and private investment decisions. The 
information needs for investment decision making include the 
geographic distribution of population within the economic area. 
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total population, income distribution and level, number of 
school-agc children, and number of retired persons. The list, 
undoubtedly, is far from complete but includes many of the 
variables required for public and private investment decision 
making. 
A third set of questions involves evaluation of the quality 
of community environment. Attention to the quality of environ­
ment iu critically important iC an area is to attract or retain 
its population. Although quality of environment depends on 
many non-economic variables, it is closely related to the range 
of real choices in employment, education, consumption, recre­
ation and cultural enjoyment. 
Local economic development planning focuses on the welfare 
of the persons in a small sub-national geographic area. But 
much of the information required is similar to that required 
for national settlement planning. Both national settlement 
planning and community development require, not only data, but 
also methods of analysis and theoretical concepts of relation­
ships among variables in economic areas. 
C. Objectives and Scope 
This study focuses attention on the spatial systems of 
predominantly rural regions. However, the objective is not to 
study national settlement planning or local area development 
planning. These social problems provide the justification for 
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idle study of rural area spatial systems, and the results are 
intended to be useful in analysis of both social problems. 
The title of this study is intended to outline its scope. 
The term "optimal" as specifically defined for this analysis, 
is not intended to refer to a morally preferable settlement 
systein. The spatial components of area aggregates are allocated 
optimally over a geographic area. The aggregates lur Lhe area 
are nou considered optimal, llcncc, the term "optimal'' applies 
only to the spatial distribution of area aggregates. 
An optimum, in the case of the distribution of any industry 
over a geographic land area, is the particular distribution of 
firms that minimizes the sum of production and transportation 
costs. An optimum, in the case of human population, is the 
particular distribution of families that minimizes the travel 
time to and from work. The implication of this criterion is 
that each person resides and works in the same place. That is, 
all persons working in a particular town also reside in that 
town, and all persons employed on farms reside on the farm on 
which they are employed. These optimization criteria are dis­
cussed in detail in Chapters IV and V. 
The concept of system and sub-system is based on the belief 
that even though "everything affects everything else" in the 
universe, it is possible to distinguish parts of the system that 
are relatively independent of the rest of the system. A rela­
tively independent part of the universe, or sub-system, is a 
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part that contains more linkages between the components of the 
sub-system than between the sub-system and the rest of the 
universe. Because of their relative independence from the rest 
of -chc universe, sub-systems form convenient units for study. 
A basic assumption of this analysis is that geographic units 
can be delineated which are relatively independent of the rest 
of the nation, and that these geographic units correspond to 
Lhc economic arcau. That is, the area economy is viewed aa a 
sviiuL,:;. which is affccted by tiie remainder of the national economy 
through only a few linkages. 
In this study an operational model of an area economy is 
developed. The model shows the important linkages between com­
ponents of a rural area economy and the linkages between the 
area economy and the national economy. The operational model 
applies to a hypothetical Iowa economic area. The key Iowa 
features incorporated into the model include the rectangular 
road grid with, a road every mile, and the spatial distribution 
of towns of different sizes. The rectangular road grid implies 
that a typical market area is diamond shaped. Consequently, the 
economic area to which the model corresponds is also diamond 
shaped. 
The actual distribution of towns and cities in Iowa is the 
basis for choosing among alternative spatial structures of 
economic areas. The model could be applied to areas with dif­
ferent spatial structures only after considerable modification 
of its structure. Although the coefficients used in the model 
are based on Iowa data, alternative coefficients for other areas 
could be substituted easily. 
The model, although based on Iowa data and conditions, is 
not based on any actual geographic area of Iowa, but rather on 
a "typical" economic area of Iowa. This typical area corresponds 
to a ;-.vj.lti-cQunt.y area focusing on a major population center. 
The major population contor offers a wide range of consumer 
^oods and services for the entire area of 5,000 to G,000 square 
miles, 
There are two reasons for the choice of a "typical" rather 
than an actual economic area. First, economic areas are assumed 
to be similar in many respects. They supply a wide range of 
residentiary goods and services and are of about the same geo­
graphic size. Their population levels may vary widely due to 
the presence of more or less basic activity. However, in rural 
regions of the Corn Belt the areas are likely to be quite 
similar. If this is true, then added emphasis on one typical 
economic area is likely to be more fruitful than less emphasis 
on a large region containing several economic areas. 
A second reason for using a "typical" rather than an actual 
area is that a geographic structure can be assumed which is 
operationally easier to handle. A simplified geographic struc­
ture is required to operationally link together the vast number 
12 
of variables in a functionally inter-related manner. The 
economic area for which the operational model is constructed 
contains a central city, 8 service centers and 72 local centers. 
The local centers are the smallest centers and the service cen­
ters are intermediate in size. Using the simplified structure, 
there are only three alternative production patterns for each 
production scctor. However, without the simplifying geographic 
structure, there would be 
alternatives, where n is the total number of centers, and r is 
the number of centers. If n=81, then it would be necessary to 
test many more than a trillion alternatives rather than three 
alternatives. 
The major objective is to develop an operational model of 
a rural spatial economy containing a wide range of the impor­
tant spatial and other linkages. The model is expressed as a 
computer program. The inputs to the model include coefficients, 
as well as the level of activity of sectors affected by the 
national economy. For a particular set of inputs, the computer 
program calculates the area aggregates and the optimal spatial 
distribution of these aggregates. The model developed excludes 
all dynamic considerations. Hence, the model may be considered 
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sta-cic and the solution for the area aggregates may be consid­
ered to be equilibrium values. 
The development of an operational model, although indepen­
dent of data inputs, is not independent of data availability. 
Other objectives depend on existing secondary data to estimate 
coefficients of the model. To realize these secondary objec-
tivec the model is designed in a manner allowing estimation of 
^11 coci-ficienLij. 
The re:;iâining objectives are concerned with numerical 
values. These objectives can be divided into two groups. The 
first group of objectives deals with area aggregates. The 
second group of objectives deals with the optimal spatial dis­
tribution of the aggregates. 
Alternative sets of input data are introduced into the 
model. For each set the equilibrium values for the area aggre­
gates are calculated. The alternative sets of inputs include 
such things as farm structure, productivity and income of the 
labor force, and levels of exogenous manufacturing and govern­
ment employment. The output variables include such things as 
population, income, employment by sex and occupation, total 
number of college students, and the total output level of all 
116 production sectors included in the model. 
One group of questions, related to area aggregates, pertains 
to multipliers for employment, income, population, and student 
numbers. Multipliers, as used here, measure the effect of an 
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increase in basic sectors employment on total employment, in­
come, population, and student numbers. The first run of the 
model excludes all basic activities except agriculture. Suc­
ceeding runs introduce employment in other basic sectors. 
Multipliers arc obtained from comparisons of the results of the 
alternative runs. 
If required levels of population, income or employment are 
specified, a second set of questions may be answered uulny 
multiplier analysis. The required levels of population, in­
come, or employment may correspond to the levels considered 
minimal for an area to be economically viable. If an area 
requires a population of 250,000 persons to be economically 
viable, then the level of manufacturing employment needed to 
produce this population may be calculated using the population 
multiplier. 
A third group of questions to be answered by the aggregate 
relations between the input and output variables deals with the 
range of choice of consumer goods under alternative sets of 
inputs. A measure of the range of choice in consumer goods is 
the nuirier of firms that can be supported in each industry. 
Multiplier analysis is used to show the effect on range of 
choice as alternative levels of basic employment are introduced. 
The second group of quantitative objectives deals with 
intraarea variables rather than aggregate economic area vari­
ables. The population of the economic area may reside in each 
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of the three levels of central places and in forming areas. 
Agriculture, as a production activity, is restrained to farming 
areas. All industries except agriculture may locate only in 
the three levels of central places. 
The optimal spatial location of private firms in the area 
provides information for private investment decision makers. 
For example, do grocery stores, if they are optimally located, 
locate only in the central city, in the central city and in 
each or the eight service centers, or in all centers? This 
question may be asked for all 82 consumer goods sectors and for 
12 agribusiness sectors. 
Another set of questions, related to spatial allocation, 
deal with population and related variables. Would the local 
centers be extinct if industries were optimally located? Will 
they become extinct as farm size increases? What proportion of 
the total area population locates in the central city? 
The objectives of this study now may be summarized. The 
primary objective is to develop an operational model of a rural 
area spatial economy that answers the questions listed in this 
section. The secondary objective is to provide tentative 
answers to these questions. 
D. Method and Justification 
The discussion of the settlement problem and rural area 
development is intended to provide the justification for a study 
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with those objectives. Schniid asserts that the two major prob­
lems facing rural areas arc getting to a size to provide urban 
amenities and industrial agglomeration economies (10, p. 4). 
He also asserts that a precondition to a good migration policy 
is the knowledge of the kind of settlement and production pat­
terns that are conclusive to the good life (10, p. 3). This 
study does not provide any information on what constitutes a 
preferred national settlement pattern, but it does provide in­
formation about the rural components of the national settlement 
system. 
A somewhat more direct justification for a study with 
these objectives is found in the needs of rural area develop­
ment planning. Questions related to rural area development 
planning were discussed in the section on community development. 
The needs of community development listed in that section focused 
on those for which this study provides information. The term 
"information" is used to indicate not only the actual numbers 
being generated, but also an approach to obtaining these numbers. 
The method of analysis can be referred to as a simulation 
study. The model is made up of variable inputs, coefficients, 
structural and behavioral relations, decision rules, and vari­
able outputs. In models of this type, the objective is to 
estimate the relationships between variable input and the vari­
able outputs, coefficients and variable outputs, structural 
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relations and variable outputs, or decision rules and variable 
outputs= This study considers only relationships between input 
variables and output variables, and between coefficients and 
output variables. Questions listed in the section on objectives 
correspond to the estimation of the relationship between input 
and output variables. Relationships between coefficients and 
variable outputs are estimated only tu measure the effects of 
errorJ in some of chc coefficients uued in the study. 
The model contains no time variable or dynamic elements. 
Tne objectives contain no questions specifically related to 
dynamic consideration other than how levels of activity in the 
sectors of the economy and area population change as farm 
structure changes from 320 acre farms to 640 acre farms. The 
analysis provides two solutions, but does not show the time 
path of adjustment between them. Although many questions related 
to national settlement planning or community development planning 
can be answered only by dynamic models, models containing these 
dynamic features are viewed as a development of, rather than an 
alternative to, the present model. 
Among alternative methods used for quantitative regional 
and spatial analysis are input-output analysis, export-base 
analysis, as well as the partial analysis studies of trends and 
relationships among regional variables. Each of these methods 
has certain features that make it appropriate for answering dif­
ferent sets of questions. 
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The primary concept associated with export-base analysis 
is that the total range of activities in an area can be broken 
down into two parts: those that serve the residents of the 
area (service), and those that are used to produce goods and 
services sold to non-residents (basic). These definitions of 
basic and service sectors differ slightly from the previous 
definitions, and apply only to the discussion of export-base 
analysis in this Gcction. The income obtained from exports to 
the rest of the world provide income for purchasing goods from 
the rest of the world. Export-base analysis, usually, is based 
on employment in the two different categories of activities. 
From a community development viewpoint, export-base analysis 
suggests two possible growth strategies. One strategy is to 
increase the basic employment in the area; this will increase 
local income, which, in turn, will increase demand for, and 
employment in, residentiary activities if the new income is not 
dissipated by increased purchases outside the region. The 
second strategy is to increase the efficiency of the residentiary 
sectors; this will allow local income to be spent on more goods 
or a wider range of goods. The second strategy may or may not 
increase total employment, but it increases welfare. 
Export-base analysis could be used to answer questions 
about the relationships between the level of activity in basic 
sectors and the magnitude of area aggregates. But, export-base 
analysis does not take into account the effects on consumption 
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of changes in income distribution. Also, export-base analysis, 
at least in its simplest form, does not take into account a 
wide range of industries. The main benefit of export-base 
analysis is that it introduces a dichotomy into the study of a 
local economy. Such a dichotomy is retained in this analysis. 
Agriculture, manufacturing, and exogenous government sectors 
are che basic sectors. Agribusiness, consumer goods, and 
endogenous govorniucnt arc the residentiary sccLuZa. 
Inouc-output analysis avoids some of the disadvantages of 
export-base analysis, since it takes into account the inter­
action between the sectors of an economy. The effect of inter­
action between production sectors in the national economy is 
quite significant. However, the interaction effect diminishes 
in small and specialized economies, such as rural economic 
areas, due to existence of a narrower range of production acti­
vities. In the national economy, a large portion of all goods 
and services produced by each industry are consumed by other 
industries in the economy. In local economies, a much smaller 
portion of total production is consumed by firms in the-local 
economy. A measure of the effects of interaction is the portion 
of total output consumed by other production firms in the 
region studied. Hence, the advantages of input-output analysis 
are less important in small area analyses. 
This study does not take into account directly the rela­
tionships upon which input-output analysis is based. Since all 
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manufacturing is grouped into one sector, the problem of inter-
sector trade among manufacturing sectors is avoided. However, 
the relationship between levels of manufacturing and the non-
manufacturing sectors linked with manufacturing may be signifi­
cant and ought to be taken into account. The major sectors 
linked to manufacturing are business services, transportation 
and utilities. These sectors are referred to as special sectors 
in this report. In the operational model, the level of activity 
of the special sectors is assumed to be a function of total area 
population. As manufacturing employment is increased, popula­
tion increases, thereby increasing the level of output in the 
special sectors. Since the relationship between special sectors 
and population is expressed as a ratio, the model probably 
overestimates the level of activity in special sectors when 
manufacturing employment is low, and underestimates the level 
of activity when manufacturing employment is high. 
Input-output analysis, on the other hand, does not include 
the effects of different income distributions on consumer pur­
chases. Also, it does not take into account the interaction 
between consumers and government. Input-output analysis can 
provide information of the type needed to answer some of the 
questions concerning relationships between basic sectors employ­
ment and area aggregates. In addition to these limitations, 
input-output analysis cannot easily be applied to include the 
spatial, as opposed to regional, features of this study. 
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A third popular type of regional or spatial analysis may 
be classified as partial analysis. That is, rather than study 
rhe entire economic syscom of a rural economy, these studies 
will focus on certain parts. For exaiTiplo, when considering the 
future of small towns referred to as local centers in this 
study, partial analysis will focus on trend lines and regres­
sion on other variables. The limitation of these studies is 
that they abstract from the functional linkages and roGobacko 
present in a rural area economy. 
Although the alternative approaches have certain advantages, 
no single approach, unless adapted considerably seems to be 
capable of answering the broad range of questions that can be 
answered by the rural spatial model developed in this study. 
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II. SPATIAL STRUCTURE OF THE RURAL ECONOMY 
This chapter includes a review of the theory of spatial 
organization of econoiaio activity as well as the spatial struc­
ture assumed in the quantitative analysis. The first part of 
the chapter deals with the concept of central places and hier­
archies of central places. Then the concepts of fuucLional 
economic arcau or city-regionG arc reviewed. The laut 
outlines the spatial true Lure assumed in the subsequent 
analysis and its correspondence with the distribution of towns 
and cities of various sizes. 
A. Central Place Systems 
The major reference on central-place theory is Walter 
Christaller. His major work in the area, which has been trans­
lated from German to English, is "Central Places in Southern 
Germany" (4). This book, plus a book by Berry (1) on the 
geography of market centers are used as the basis for the review 
of central-place systems. 
Berry outlines the phenomena that lead to the existence of 
central places (1, p. 2). 
In complex societies there is extreme division of 
labor. People specialize and regions specialize, 
yet individuals of similar income levels tend to 
demand similar arrays of goals and services. Where­
as the geography of production involves extreme 
regional differentiation of activity, the geography 
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of consumption involves demand for similar baskets 
of goods that repeat themselves in many regions. 
A problem of articulation results, and it is dealt 
with by the system of exchange and distribution. 
The problem of articulation is the problem of getting the 
producc from the producer to the consumer. For most commodities 
there are relatively few producers and many consumers. Some 
commodities such as those produced on farms have more producers. 
producc, however, iu usually processed by roiar.ivoly few 
processors. Agricultural goods provide a good example of the 
problem of articulation. The product is produced on farms. 
The output of many farms is gathered together for processing. 
The processed product is then shipped to the wholesalers and 
then retailers, or to retailers directly, in cities. From the 
retailer the product is dispersed to the many households in the 
retailer's market area. 
The farm product example can be used to illustrate the 
concepts of central functions and central places. If farms are 
evenly distributed over a given land area and the production 
from these farms must be gathered together at one point for 
either bulk shipment or processing, then the point that mini­
mizes the transport cost for the bulk shipment or processing is 
the mid-point of the area. The central point becomes a central 
place and the grouping together of farm produce is the central 
function. It is not necessary for the central place to be at 
the mid-point as long as it is the focal point of an activity 
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that requires travel from several non-center points to the cen­
ter. However, in the placing of central places, Christaller 
assumes that transportation costs are ruinirr.izcd. For the same 
reason the distribution of the processed good from the retail 
store to households constitutes a central function and the lo­
cation of the retail store is a central place. 
Each central place contains more than one central function. 
CeiiLral functions Loud Lo group together to form larger central 
places. Also, there is a tendency for some central places to 
have a larger range of central functions than other places. 
Christaller lists nine groups of institutions providing central 
functions (4, pp. 140-141): 
1. Institutions of administration, 
2. Institutions of cultural and religious importance, 
3. Institutions of importance to health and 
sanitation, 
4. Institutions of social importance, 
5. Institutions of organization of social and 
economic life, 
6. Institutions of commerce and finance, 
7. Professional institutions, 
3. Importance as a labor market, and 
9. Institutions of transportation and communications. 
The institutions providing central functions usually locate in 
towns and cities and these towns and cities are referred to as 
central places. Central-place theory seeks to explain the size 
and location pattern of these towns and cities in a geographic 
region. 
The outer range of a good, as defined by Christaller, is 
the maximum distance a person will travel to obtain the good at 
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the central place. Assuming a homogeneous plane with no restrie 
tion on travel (this is known as a Euclidean metric) the outer 
range of a good will be a circle with its center as the central 
place. The radius of the circle is the outer range. 
The inner range of a good is defined by the minimum sized 
market area around the central place that will allow the profit­
able operation of the institutions providing the central functio 
Again, assuming a Eucliduaa mcLric, this area will bo a circle 
and the inner range is measured by the radius of the circle. 
The assumption of a continuum of outer and inner ranges allows 
for the existence of hierarchies of central places. 
Before reviewing Christaller's rationale for deriving the 
central-place theory spatial distribution of centers, it may be 
useful to consider the type of firm or institution that provides 
central functions. Christaller lists four categories of goods, 
which are (4, p. 36): 
1. Goods of a given quantity with a-fixed price, 
for example, the services of a physician, 
2. Goods of a given quantity with a market price, 
for example, a movie theater, 
3. Goods with a flexible supply and fixed price, 
for example, passenger travel on trains, and 
4. Goods with both a flexible supply and market. 
Although he lists goods with fixed supplies, the supply is not 
so much fixed as its supply is subject to indivisibilities. A 
new physician may come to town or a new movie house may be built 
Much the same is true of the price fixity, as well. Prices are 
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fixed largely for institutional reasons. It appears that most 
central goods, other than perhaps some public goods, may be 
considered to fall into the fourth category without extreme 
violation of reality. 
In Christaller's rationale for organizing central places, 
he assumes, at least indirectly, that firms attempt to maximize 
profits and that there are no barriers to entry. Industries 
such as this corresponds to Chamberlin's concept of monopolistic 
competition, where the monopoly power is derived from a spatial 
monopoly (3). Under these conditions the firm has the usual 
cost curves, but is faced with a slightly downward sloping 
demand curve. 
A simple example is now presented to examine the concept 
of an upper and lower range under conditions of a monopolistically 
competitive firm. Assume the land area is covered with an even 
distribution of consuming units in such a manner that there is 
one consuming unit at the mid-point of each square mile. Also, 
assume a rectangular road grid of a road every mile and that 
the central activity can locate only at a crossroads. Further, 
assume that the demand curve for the commodity under consideration 
is identical for all consuming units and is expressed 
algebraically : 
q = 10 - (p+m) (1) 
where : 
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q is quantity purchased at price p+m, 
p is the price of the commodity at the location of the 
central function, and 
m is the number of miles from the location of the firm to 
the location of the consuming unit. 
From Equation 1, it is clear that the transportation cost is 
assumed to bo one unit per mile. 
Yhc outer range for tiiiLi commodity is the maximum diiiLauCo 
a person will travel to obtain the good. The outer range de­
pends upon the price and the center. If p = 9, the outer range 
is just under one mile. Likewise, if p = 1, the outer range is 
just under nine miles. Table 1 shows the potential demand 
under all alternative prices. The term "potential" is used to 
indicate that the competition of similar firms at other loca­
tions is absent. Figure 1 illustrates the same information in 
the form of a demand curve facing the firm. 
A hypothetical cost curve has been added to Figure 1 to 
illustrate the concept of inner and outer range. The firm will 
not sell any of its output at a price less than one unit. At 
a price level of one unit the outer range is just under nine 
miles. The firm, also, will not sell its output at a price of 
more than four units. The lowest output level at which the firm 
will operate defines the inner range. It requires a total 
demand of at least 140 units to keep the firm in business. The 
distance can be found from Equation 1 to be just under six miles. 
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Table 1. Hypothetical demand for a central good under 
alternative prices 
Miles from Number of 
center cons, units 
Price at the center 
0 Q 10 9 8 7 6 5 4 3 2 
1 4 9 8 7 6 5 4 3 2 1 
n 8 8 7 0 5 4 J 2 1 
J 12 7 6 5 4 3 2 1 
4 16 5 5 4 3 2 1 
5 20 b 4 3 2 1 
6 24 4 3 2 1 
7 28 3 2 1 
8 32 2 1 
9 35 1 
1 demand 660 480 336 224 140 80 40 16 4 
It is clear from this analysis that the upper and lower 
ranges for a central function are not unique. The ranges depend 
upon the distribution of consuming units, the demand curve of 
each consuming unit, the cost functions of the firm producing 
the central good, and the existence of competitors. The fore­
going analysis assumes the absence of competitors. With a 
continuous demand curve and cost curves, it is possible to ar­
range firms in such a manner that no monopoly profits can be 
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Figure 1. Demand and cost curve for hypothetical example 
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earned. At the zero-profit point the average cost curve is 
everywhere above the demand curve except for one point of coin­
cidence, and both the inner and outer ranges are identical. 
The range of a commodity is equal to the outer and inner ranges, 
when they are identical. 
If the spatial organization of central places is such that 
none of the firms is allowed to earn an excess profit, then 
there is a unique market area for cach central function, un-
more than one function has the same range, no other co3[-
modity would share the identical market area. Under this orga­
nization rule a spatial arrangement with almost as many market 
systems as there are central functions would result. The 
nuffiber of central places would vastly exceed the number in 
existence. Also, since most towns and cities have a wide range 
of central goods, many central functions must fall into a 
limited number of market areas. 
Christaller's approach for arrangement of central places 
is to begin with the commodity with the largest range. He 
allows the commodity with the highest range to determine the 
location of the highest-level central places. In each of the 
highest-level places he then adds all other central place 
activities. If central place activities are ranked from highest 
to lowest range, all functions are located in only the highest 
level of central place until an activity is reached which can 
be economically located in places between highest level centers. 
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The added cantors are placed at the points farthest away from 
the highest-level centers. Although it is not possible to 
numerically rank activities on the basis of their range sincc 
the range is dependent on other things, it is possible to have 
a rough ranking. Activities such as services of a hospital 
probably have a higher range than a food store, and so on. 
The procedure for assigning activities to lower level central 
places i« uliuil^r Lo that for the highest level place. All the 
second-level central places contain all central functions 
except those unique to the highest-level central places. The 
procedure continues until all central-place activities are 
located in as many central places. This process results in a 
hierarchic pattern of central places. Each lower level of 
central places only offers a subset of"~îhë central functions — 
offered at each higher level central place. 
The procedure of locating central places that has been 
discussed corresponds to Christaller's marketing principle. 
He lists two alternative principles for locating central places. 
The first of these alternative principles is called the trans­
portation principle. Under the transportation principle, a 
limited number of roads are assumed to exist and each central 
place is located along a road. The second alternative princi­
ple is called the socio-political or administrative principle. 
Under the administrative principle, all lower level central 
places must have their market areas nested within the market 
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area of all higher level central places. If an area is spatially 
organized by the marketing principle, market areas are not 
nested, in the subsequent discussion only the marketing and 
socio-political principles are studied. The transportation 
principle seems to be more applicable to areas without a well-
developed road system. 
Christaller assumed that activity took place on a homo-
rcnoouD land area with no roDtriction on travel. However, in 
Iowa and much of the Corn Belt the predominant pattern is a 
one-mile road grid. The rectangular road grid restricts travel 
to either a north-south or east-west pattern and is referred 
to as a rectangular metric. For rectangular metrics, as op­
posed to Euclidean metrics, market areas and placing of central 
places differs from those shown by Christaller, The following 
discussion considers both metrics. 
The location of the central cities and their market areas 
under conditions of a Euclidean metric and a spatial organiza­
tion based on the marketing principle is shown in Figure 2. 
Figure 2 is drawn only for a three level hierarchy of central 
places. A is the highest level of central place. The A market 
areas form a hexagonal pattern over space. All central functions 
are located in each A place. If, for some commodity, it is 
possible for firms to locate in all B and A places, then B 
places arise and are located as shown in Figure 2. The same 
results apply to the C level places. Figure 2 can be used to 
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Figure 2. Central places and their market areas based on the 
marketing principle spatial organization on a 
homogeneous plane 
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show the distribution of the number of central places at each 
hierarchic level. The distribution from the highest level 
downward is 1: 2: S; IS. 
The location of central cities and their associated market 
areas under conditions of a homogeneous plane, where travel is 
restricted to the one-mile rectangular road grid and the spatial 
organization is based on the marketing principle, is shown in 
Figure 3. The points B locate at the farthest puiaL Irora A. 
Under the Euclidean metric there is a finite number of points 
that are a maximum distance from the A level point. For a 
rectangular metric, the number of points at the farthest dis­
tance from the A level points is infinite. The B points are 
located in a manner that minimize transportation cost. The 
location of C level points is obtained in the same manner. The 
distribution of the number of central places of each hierarchic 
level under the conditions of a rectangular metric and spatial 
organization by the marketing principle, as shown in Figure 3, 
is from the highest level downward 1: 4; 15: 64. 
The socio-political or administrative principle of spatial 
organization requires that the entire market area of a lower 
level central place be nested in all higher level market areas. 
The exact shape of each market area under the administrative 
spatial organization principle and a Euclidean metric is unclear. 
This result arises from the impossibility of filling a hexagon 
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Figure 3. Central places and market areas based on marketing 
principle spatial organization on a homogeneous plane 
with rectangular travel patterns 
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with a group of smaller hexagons. Some alternative patterns 
are suggested by Christaller (4, p. 79). 
It is possible for market areas to be nested under the 
rectangular metric using administrative principle since nine 
identically shaped market areas fit conveniently into each 
larger market area. The pattern of market areas and central 
places is shown in Figure 4. The distribution of a number of 
placcs of each hierarchic level under these conditions, as 
shown in Figure 4, from the highest level downward is 1: 8: 
72: 648. 
The market areas delineated under the alternative spatial 
organizations and travel patterns discussed assume that the 
price charged for a central good is the same in each center of­
fering that good. If the typical firm supplying the central 
good of service corresponds to the mcnopolistically competitive 
firm, then there is no reason to believe that the prices will 
necessarily be identical. If price at different center are dif­
ferent, then the markuL area boundaries would depend on the 
relative prices charged. That is, each commodity would have a 
different boundary. A possible justification, other than neat­
ness or ease, of drawing single boundaries is that persons 
traveling to a central place usually do so for several central 
goods at the same time. Multiple purpose trips tend to eliminate 
many of the boundaries and may closely approximate the situation 
shown in Figures 2, 3 and 4. 
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Figure 4. Central places and market areas based on administration 
principle spatial organization on a homogeneous plane 
with rectangular travel patterns 
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B. Functional Economic Areas 
The concept of à functional economic area and related con­
cepts of city-regions and city-states arose from the need to 
have a geographic unit that was superior in some sense to the 
existing political unit. The usual region sought is one that 
corresponds to a natural administrative unit. According to 
Diclvinso'.i; natural administrative units are regions that are 
social and economic entities already and whore the administrative 
super-structure just adds to the cohesiveness (5, p. 4). 
A region is usually thought of as a geographic area which 
is homogeneous with respect to something - industry, trade, 
religion, or farming. Dickinson discusses the concept of 
regional homogeneity (5, p. 6): 
. , .the fullest measure of a regional homogeneity is 
to be discovered not by considering each regional 
association per se, but through the analysis of the 
ways in which they are interlocked with each other 
over space. . . . this approach demands a central 
regionalizing principle. This is undoubtedly to be 
found in the functions of the nucleated settlement 
as a regional centre. 
Dickinson refers to these nucleated settlements and their regions 
as city-regions. 
Fox bases his concept of a functional economic area (FEA) 
on a particular dichotomy of economic activity. The dichotomy 
is essentially the same as the dichotomy used in export-base 
theory. Fox hypothesizes that these residentiary activities are 
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grouped into 400 or 500 clusters in the United States (7, p. 14). 
The area covered by each residentiary cluster is called a func­
tional economic area. Such areas seem to conform quite closely 
to Dickinson's city-regions. 
The main difference between the functional economic area 
and city-region concepts and central-place theory is that func­
tional economic area concepts emphasize one level of center. 
The market area of the central place that contains a full line 
of consuir.er goods and services, plus a well-developed labor 
market, is considered to be an especially important level of 
central place. All the higher levels of centers are essentially 
the saiûe with the exception that they contain a wider range of 
non-residentiary functions, or at least a higher level of basic 
employment. 
The objective of this chapter is to reconcile these two 
concepts and, with aid of Iowa data, suggest a model of Iowa's 
spatial organization. The discussion in the previous paragraph 
suggests that the city-region theorists do not find the hier­
archy levels beyond the third or fourth level to be of special 
significance, at least for development planning and public 
policy purposes. The spatial organization within these func­
tional economic areas or city-regions is largely ignored. It 
is postulated here that central-place theory can be used to 
suggest a typical spatial organization within an economic area. 
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C. Spatial Organization of Iowa's Economic Areas 
Sorùe of the features of functional economic areas in Iowa, 
as specified by Fox, arc a central city of 30,000 persons or 
more with a market area defined by a fifty mile radius (6, p. 
302). Areas with a 50 mile radius contain approximately 5,000 
square miles. 
In 1960, bu:;od on Census or l'onulat-ion data, lawa ha.u Lhe 
following distribution of city and town sizes (19, pp. 7-8): 
a) 1 city of over 100,000 persons, 
b) 13 cities with 25,000 to 99,999 persons, 
c) 90 cities with 2,500 to 24,999 persons, and 
d) 840 towns of less than 2,500 persons. 
Cities of 25,000 or more are candidates for central cities. 
Cities of 2,500 to 24,999 generally include a large number of 
county seat towns. Towns smaller than 2,500, if they are not 
a county seat town or a dormitory town associated with a large 
city, are small local centers offering convenience goods. 
There are 14 cities in Iowa that had the necessary popu­
lation in 1960 to serve as central cities. Of these, two are 
college towns which are close to larger population centers 
which serve as central cities. Fox suggests that there is a 
potential for at least one more of the smaller cities to develop 
into a central city (5, p. 308). This city could become the 
central city for the 13-th economic area. Five of the potential 
central cities are located on the border between Iowa and 
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neighboring states. Hence, the number of central cities in Iowa 
may be greater than the number of entire economic areas in Iowa. 
The land area of Iowa is approximately 58,000 square miles. 
Since each economic area requires about 5000 square miles of 
land, Iowa contains enough land for approximately 12 economic 
areas. 
Tlie organization of cities and towns around the central 
citiuu ij a larger problem. Chri^j tailor ' s analysis uuygcsts 
three alternative spatial organization patterns. Two of these 
patterns are recalculated in order to take account of the rec­
tangular road grid that predominates in Iowa. Only the socio­
political concept corresponds fully to the functional economic 
area concept. Functional economic area concepts suggest a 
fairly sharp dividing line between economic areas. The 
Christaller central-place pattern based on the marketing prin­
ciple does not allow a sharp dividing line between areas. 
Market areas of lower level central places may be in two dif­
ferent higher-level market areas. Since socio-political orga­
nization principle does not allow market areas to overlap, it 
corresponds more closely to functional economic area concepts. 
If the size classes listed above are appropriate, the 
distribution of smaller cities and towns can be used to provide 
information on the appropriate organization principle for Iowa. 
The hypothetical distribution of towns by hierarchic level 
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under the marketing principle is 1: 4: 16: 64, and under the 
socio-political principle is 1: 8; 72. If there are 12 eco­
nomic areas in the state then rhe distributions are: 
12: 48: 192: 768 for the marketing principle, and 
12: 96: 864 for the socio-political principle. 
Since the actual distribution is 14: 90: 840, it appears that 
at the aggregate level the distribution of towns corresponds 
much more closely to the socio-political principle distribution 
Although there is a close correspondence between the actua 
number of cities and the expected number of cities under the 
socio-political principle, further evidence is cited before 
an area organization principle is chosen. Iowa contains 99 
counties and county seat towns. County seat towns, in most 
cases, provide the widest range of central functions in each 
county. For much of Iowa's history, these towns probably 
served the same function that is served today by central cities 
Since the county is an administrative unit, the administration 
principle may have been important in the development of the 
spatial distribution of towns in Iowa. 
If Iowa is assumed to contain 12 economic areas, then 
approximately 12 county seats must serve as central cities 
leaving 87 to serve as the next lowest level of central place 
(denoted as service centers). But 96 service centers are 
required. If 11 economic areas are assumed, then 88 county 
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seo-tG could serve as service centers. Under the administrative 
principle, 83 service centers would be expected in Iowa. 
Only one lucra piccc of evidence will be alluded to before 
a judyiàeut is made on the most realistic pattern of spatial 
organization for Iowa. Dickinson, in discussing town-country 
relations in the United States, seems convinced that a three-
level hierarchy is predominant, in rural areas (5, p. 105). Kc 
call J tlie three levels Uowns, villages, and hamlcLs. 11 Lhree 
levels are appropriate then the appropriateness of the socio­
political principle is substantiated further. Under the 
marketing principle, there would have to be approximately 45 
economic areas in the state to exhaust the total number of 
smaller towns. Figure 4 shows the distribution of towns and 
cities in a typical Iowa economic area. 
It appears from the foregoing analysis that the internal 
spatial structure of an economic area is best described by a 
three-level hierarchy where the central places are arranged by 
the socio-political principle. In this study, the hypothetical 
economic area, which is the geographic unit of analysis, is 
assumed to have these spatial features. 
D. Distribution Systems 
Before the alternative distribution systems are outlined 
some of the detailed features of the "typical" economic area 
are outlined. Each economic area covers 5,832 square miles 
which can be divided into 81 market areas of 72 square miles 
each. The 81 market areas correspond to the smallest market 
area in the economic area. The maximum distance of travel to 
reach a local center (this is the name given to the smallest 
level of center) or a higher level of center is six miles. The 
maximum distance of Lravel to roach a service center or a 
central city is IS miles. Thu maximum distance from the contrai 
city to the border of the economic area is 54 miles. 
All the central places in the model are assumed to be 
located at a point. The land area requirements for central 
place activities are assumed to have a nominal effect on agri­
cultural production. Since agricultural production on each 
farm is assumed to be identical and the distribution of farms 
is assumed to be uniform, there is no reason for different 
centers of the same hierarchic level to be different. Hence, 
each local center is identical to all other local centers. 
Likewise, each service center is identical to all other service 
centers. 
Farming activity is the only activity requiring land and 
it is located in the farming area. All other activities, with 
the exception of farm family dwelling, are assumed to locate 
only in the 81 centers of the economic area. Since all centers 
in each hierarchic level are identical, an activity either 
locates in all centers of that hierarchic level or it locates 
45 
in none of them. Furthermore^ if an activity is present in a 
local center, then it must also be present in all service 
centers and the central city. It is not neccssary for the 
level of operation of the activity to be identical in all levels 
of centers. 
If the total output for the entire area is specified, then 
only three alternative industry location patterns are possible. 
The first alternative huw the entire area supplied by the 
central city. Such an industry location pattern corresponds to 
a central-city distribution system. The second alternative is 
for the central function to be supplied from the eight service 
centers and the central city, which corresponds to a service-
center distribution system. The last alternative is for the 
central function to be supplied in all centers. When a product 
is supplied in all centers the distribution system is called a 
local-center distribution system. 
From the above analysis it is clear that the choice of an 
optimal location pattern for an industry corresponds to the 
choice of the optimal of the three distribution systems. Hence, 
for each industry only three alternative sets of costs need to 
be calculated. The choice of the optimal is the distribution 
system which has the lowest cost. 
In subsequent discussion, the names and terms defined in 
this section are used. Another set of terms concerns market 
areas. The smallest level of market area is called a local 
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market area. There are 81 local market areas. The next larger 
level of market area, called a service market area, corresponds 
to the market area cf a service center. The largest market 
area is simply the economic area. 
For the central-city distribution system the economic 
area is the market area. For the service center distribution 
system the service marker, areas are used. Likewise, for the 
loc^l conter diutribuLion system, the local markot areas are 
used. 7-.11 persons within the boundaries of the relevant market 
area are assumed to obtain the central function in that market 
area. Hence, a farmer in the local market area of the central 
city will obtain all central goods from the central city. If 
he lives in the service market area of the central city and at 
the same time in the local market area of a local center, then 
he divides central functions into two groups. One group 
contains the central functions to be obtained in the local 
center; the other group contains the remaining central functions. 
Likewise, for some persons, central functions need to be divided 
into three groups. 
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III. ECONOMIC STRUCTURE OF THE RUllMi AREA ECONOMY 
In Chapter II features of the apacial structure of a rural 
economic area were discussed. The rural spatial economy is 
made up of towns and cities, as well as, farming areas. In 
this chapter, the components making up these towns and cities, 
as well as the relationships between these components are dis­
cussed. The economic components of a rural central place 
include the production facilities for a wide range of goods 
and services, public facilities such as schools and hospitals, 
and the population residing in the central place. 
The production sectors are divided into eight groups of 
sectors. These groups are: 
1. farms, 
2. farm inputs (agribusiness), 
3. farm produce processing (agribusiness), 
4. consumer goods retailing, 
5. endogenous public services, 
6. exogenous public services, 
7. exogenous manufacturing, and 
8. special sectors. 
Three of the eight groups of sectors may be considered basic 
sectors. The three basic sectors are farming, exogenous manu­
facturing and exogenous public services. The level of operation 
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of basic sectors is independent of local area activities. The 
other five groups of sectors are residentiary. 
Total demand for consumer goods is calculated by summing 
up the demand of each consuming unit. A consuming unit cor­
responds to the decision-making unit for consumption decisions. 
The number of consuming units is calculated by subtracting the 
nuiTibor of married couples from the total number of adults. Any 
person over 17 ycaru old it; considered to be an adult. Con­
suming units are classified by their income level, by whether 
or noc they are a husband=wife consuming unit, by whether or 
not they have children, by age classes, and by whether they 
are employed or students. 
The discussion of the components making up the area economy 
and the interrelationships between the components is the basis 
for the development of the spatial model for the rural economic 
area. The treatment of each component corresponds to the treat­
ment of that component in the computer program. However, this 
chapter does not focus on the spatial elements which were 
discussed in Chapter II and are discussed in detail in Chapters 
IV and V. 
A. Farm Structure 
All farms in the area are assumed to be identical. If the 
farm activity for one year is represented by the various inputs 
ar.d outputs used c.r.d produced in the year, then each farm is 
assuiv.ad to have an identical input-output vector. Each farm 
ia aoJwV.ed tc con^cin 320 acres (or 640 acres) and operatea 
' -r» c, v* y * * kv»* « * 
The ccnponents of the input-output vector are defined so 
that a particular coiv.ponent, for example fuel, corresponds to 
all items typically purchased from farm fuel suppliers. There 
are 12 jj sectors, or which ;jix provide sorvico:;, 
iiuch as fuel, and t..o remaining six process agricultural produce, 
such as oilseed crops. Hence, the input-output vector required 
for farms has 12 components. 
The entire land area of the economic area is used for 
agriculture. Towns and cities are zero-dimen.-ior.al activities. 
That is, towns and cities require no geographic space. For the 
320 acre size of farm, each square mile contains two farms and 
"cwo farmsteads. Tne location of both farmsteads is at the 
middle of each square mile. The farmstead location is used to 
calculate the distance from the farm to each type of central 
place. 
E. Agribusiness Sectors 
Both the farm produce processing sectors and farm service 
centers are functionally related to the farms. All purchases 
from farm service centers are purchased by farms. To calculate 
the demand for the sales of a farm service store, the demand 
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by the typical farra is multiplied by the number of farms in the 
farm service store's market area. 
Farm produce processing firms are handled in a similar 
ivi^nnvjr. The total purchases of a farm produce processor is 
obtained by multiplying the output of a typical farm by the 
nuiTiber of farms in the processor's market area. 
These two groups of sectors are affected only by the farm 
inpuL-ouLput structure and the number of farms. They are un-
affcc-'_d by the seule of operation of all other producing 
sectors and by the consumers demand for goods and services. 
These sectors, however, do influence the production of consumer 
goods, endogenous public goods, and the group of sectors refer­
red to as special sectors through their payments to factors of 
production owned by residents of the economic area. For example, 
if farm production increases by 10 percent, output in farm 
goods processing sectors increases. The increase in output in 
agriculture and agribusiness increases employment and total 
area income. The increase in employment and area income in­
creases the demand for consumer goods. Also, it affects demand 
for public services through the increase in area population. 
Increases in demand then increase the levels of operation of 
the special sectors, the endogenous government sectors and the 
consumer goods sectors. 
The effect of the agribusiness sectors on the other sectors 
of the local economy may be considered indirect, since its 
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effect is via employment and income. The linkages between the 
farming sectors and the agribusiness sectors is direct, since 
the output or input of one sector is the output or input of 
the other. These direct linkages correspond to the linkages, 
called input-output coefficients, of input-output analysis. 
The only direct linkages in the model are between farming and 
agribusiness sectors. The vast majority of the linkages are 
of an indirect nature. 
C. Consumers Goods Sectors 
The total level of output of consumer goods sectors is 
determined by the income level and the number of consuming units. 
There is one exception. Preliminary runs of the computer pro­
gram indicated that the direct effects between the production 
sectors and a group of consumer goods sectors was substantial. 
The affected sectors include motor vehicle sales and repairs 
and service stations. For the motor vehicle sectors, the 
demand by consuming units is augmented to take account of pur­
chases by business firms. Undoubtedly, there are other direct 
interactions, but they appear to have less effect on area 
aggregates. 
Consumer goods are grouped into eight categories. For 
each of these categories consumption is assumed to be a function 
of disposable income. The particular type of function assumed 
52 
is a power function as shown in Equation 2: 
Y, = a*I- (2) 
2 
where : 
is consumption of consumer goods in sector i, 
I is disposable income of a consuming unit, 
b is the incomc elasticity for the i-th class of consumer 
yOvds, 
a is the multiplier, and 
* indicates multiplication. 
The total demand for each consumer goods sector is obtained by 
s'omrriation of demand over all consuming units and transformation 
of demand for eight commodity groups to demand from the 85 
consumer goods sectors. 
D. Public Sectors 
Public sectors are usually divided into three classes: 
federal, state and local. For the purposes of this analysis 
a twofold classification is more relevant. Those public acti­
vities that are closely linked to the area economy and population 
are called endogenous sectors. The public activities which 
are not as closely linked, such as defense, are referred to as 
exogenous public sectors. The determination of the level of 
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activity of an exogenous activity is influenced only slightly 
by local area considerations. Endogenous public activities 
are influenced prirr.arily by local consideration. The definition 
of c>:Oyenous and endogenous activities corresponds directly to 
the definition of basic and service sectors. An exogenous 
sector is a basic sector; an endogenous sector is a service 
sector. 
Lndcgcnouu government is divided into nine i'unoLions. 
re : 
1) local administration and control 
2) police and fire protection. 
3) elementary and secondary schools 
4) colleges, 
5) vocational schools, 
6) recreation and libraries, 
7} roads, 
S) welfare services, and 
S) hospitals. 
The level of operation of each of the endogenous public sectors 
is assumed to be a function of socio-economic features of the 
economic area. The level of operation of all endogenous public 
sectors, with the exception of the three education sectors, are 
functions- of the area population. The level of operation of 
the education sectors are functions of the number of students 
in each type of school. 
54 
The dependence of public expenditure on population con­
stitutes the first linkage between the public sectors and the 
population of tne economic area. There are other linkages. 
The cost of operating endogenous public sectors is financed by 
tax and non-tax payments on the local population. The original 
income of each consuming unit corresponds roughly to personal 
income. To calculate disposable income, personal tax and non­
tax payments arc deducted. Part oi: Lhcsc payments is used to 
finance exogenous government and the remaining portion is used 
to finance endogenous government. The main components of per­
sonal taxes and non-tax payments are social insurance, income 
tax, estate tax, and gift tax. 
Exogenous government includes all federal government and 
a portion of state government. Endogenous government includes 
the remaining share of state government plus all local govern­
ments. The net federal tax on persons is the sum of all per­
sonal tax and non-tax payments less transfer payments to other 
levels of government. A federal tax rate as a proportion of 
total personal income plus social insurance payments approxi­
mates the incidence of federal personal tax on local area 
residents. To the federal tax rate is added that portion of 
state tax going to support state functions that are exogenous 
public functions. 
Of the total expenditures for endogenous government, only 
a portion are met by taxes on persons. Other taxes are assessed 
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against real property ar.d against sales of commodities. The 
portion of local government expenditures paid by persons is 
converted to a proportion of income. The proportion of personal 
income used to support endogenous government plus the proportion 
of taxe.; on personal income for exogenous government is deducted 
from personal income. The remaining portion corresponds to 
disposable income. 
A third linkaç;e between the endogenous public sccuors and 
the area population is the purchase of factors of production by 
the public sector. An increase in the level of public sector 
activity, not only increases taxes but also increases employ­
ment and income. 
Taxes paid to exogenous government are not a net out­
flow of funds from the area. Some of these funds are returned 
in the form of transfer payments to individuals. Some examples 
of transfers to persons are veterans benefits and social secu­
rity. Also, a level of exogenous government employment is as-
sur:.ed to exist in the area. Exogenous public employment earns 
wages from the federal government and through the consumption 
functions affect residentiary production sectors. However, 
exogenous government is unaffected by local economic activity. 
E. Exogenous Manufacturing 
Some of the agribusiness sectors are included in the usual 
definition of manufacturing. Exogenous manufacturing corresponds 
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to total manufacturing exclusive of agribusiness manufacturing 
sectors. Exogenous manufacturing is represented by one sector 
in the model. Its level of operation is measured by the level 
of employment. 
Exogenous manufacturing is not directly linked to any 
other production sectors, but is indirectly linked, via employ­
ment and income, to the residentiary sectors exclusive of the 
agribuuincsu uecturu. Lxogenous manufacturing is considered 
to be important to community development. It provides the jobs 
and income necessary to sustain the local residentiary economy. 
For the purpose, of community development planning the relation­
ship between the instrument variables available to local govern­
ment and the level of exogenous manufacturing are crucial. These 
relationships are omitted from the model. 
F. Special Sectors 
The special sectors correspond to sectors that are not 
closely linked to either farms or consumers, or are closely 
linked to both. The sectors in this category are; 
1) Lumber and electrical suppliers, 
2) Hotels and motels, 
3) Business services, 
4) Construction, 
5) Transportation, 
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6) Wholesale trade, and 
7) Utilities= 
Except for hotels and uotcls, the linkages between the special 
sectors and the other sectors of the economy are quite complex. 
Rather than attempting to estimate the functional relationships 
between special sectors and other sectors of the economy, the 
approximate effect cf the functional relationslvipo estimated 
by aggregate ratios. The level of activity of each of the 
special sectors is assumed to be proportional to the area 
population. 
G. Employment and Occupations 
The linkage between the population and income of the area 
and the demand for consumer goods was discussed above. The 
relationship between the population as owners of factors of 
production and the production sectors has not been discussed. 
It is assumed a person's occupation is the best estimate of a 
person's income. The income levels of consuming units is ob­
tained by aggregating income by occupation for members of the 
consuming unit. Income includes returns to all factors of 
production but it is grouped only by the employment factor of 
production. 
Industries are grouped into 21 different occupation and 
sex profiles. Each of these 21 classes of industries has a 
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different profile. A profile corresponds to the percentage of 
employment in each occupation and sex class. Since 8 occupa­
tions are defined, there are 16 components in the occupation 
profile for each industry which sum to 100 percent. No sub­
stitution between occupations and sexes is allowed. 
The 116 individual production sectors included in the model 
arc classified into 21 occupation-profile classes. After total 
employment in an industry is calculated from total output, the 
total employment is divided into the 16 sex and occupation 
classes. 
The eight occupation classes for employed persons are: 
1. professionals, 
2. managers, 
3. clerical workers, 
4. sales workers, 
5. craftsmen, 
6. operatives, 
7. service workers, and 
8. laborers. 
But all adults do not fall into these eight classes. Three 
pseudo-occupation classes are introduced. They are: students, 
non-employed housewives, and retired persons. Retired persons 
are assumed to be all persons 65 or older. Unemployed house­
wives correspond to that group of non-retired, non-student women 
» • 
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that GO not have jobs. The number of students corresponds to 
the education needs of the labor force. 
The eight occupation classes are grouped into three classes 
of educational needs. Managers and professionals are assumed 
to require a college education. Clerical workers, sales workers 
and craftsmen arc assumed to require a vocational school educa­
tion. The remaining three occupations arc assumed to require 
no formal education beyond high school. If a college education 
requires four years and a vocational education two, then the 
proportion of all 18 to 21 year olds needed to be enrolled in 
college and vocational school can be calculated. Only persons 
in the 13 to 21 year old age group are engaged in post-high 
school education. As an example, consider the case of 100 men 
in the 18-21 year old age class. If 40 percent of the male 
jobs require a college education and another 40 percent a voca­
tional school education, then there will be 40 male college 
students and 20 male vocational school students. 
H. Income and Consuming Units 
Employment by occupation, coefficients of marriage rates 
by age class and assumptions regarding mating of husbands and 
wives are used to estimate the number of consuming units by 
type and income in the economic area. All persons in each of 
the eight occupation classes are assumed to earn the average 
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income of the occupation class. Students and retired persons, 
also, are assumed to receive an income. 
Consumption analysis discussed previously requires as in­
put variables the number of consuiiting units for each income 
level. The simplifying assumptions used to transform occupa­
tion data to consuming unit data are now listed. All students 
are unmarried. All persons 17 and younger are unmarried. All 
~ persons b5 or older arc roLircd. The asuumpLion o£ ail personn 
over 6 5 being retired is counterbalanced by the assumption that 
no non-student adult less than 65 is unemployed. When empirical 
data on the distribution of age classes is added to these as­
sumptions and employment data, the number of jobs and number of 
students and retired persons is calculable for each of the three 
adult age classes for men. 
The total adult female population is assumed to be a func­
tion of the adult male population. Total female population is 
allocated to age classes on the basis of empirically estimated 
coefficients. The number of married women corresponds to the 
number of married men in each age class. Occupations are as­
signed to all adult non-student, non-retired women first. Only 
the excess female jobs are filled by married women less than 65. 
After the female jobs are allocated, the income of all 
consuming units, with the exception of those consuming units 
where both husband and wife are both employed, is available 
directly. Another set of assumptions is required to group 
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husbands and wives of different occupations into consuming units, 
namely, that employed persons in occupations with the same edu­
cational requirements will tend to form into consuming units. 
The detailed assumptions associated with this general principle 
arc outlined in Chapter V. 
The relationships used to calculate the number of consuming 
units in each income class is developed to transform employ­
ment data to consuming units and incoma. Data on number of 
consuming units by income level is required in the consumption 
function analysis, which is the main use of the results of this 
section. An operationally simpler alternative to the procedure 
used is to have a random grouping of working men and women. It 
is assumed that the method outlined in this section results in 
a distribution of consuming units by income that corresponds 
more closely to reality than the random grouping alternative. 
If the procedure used distorts the distribution, the distortion 
is in the direction that will underestimate demand for consumer 
goods and services. 
The specification of the linkage between the production 
sectors and the income of consuming units is now concluded. In 
order to calculate levels of demand for the public sectors and 
the special sectors, the total area population, the number of 
elementary and secondary school age children, and the number of 
pre-school children are calculated. The total number of chil­
dren is ass'umed to depend on the number of married couples with 
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children, the nuii^cr of single men and women with children, and 
the average number of children in consuming units with children. 
The estimation of these demographic variables is based on pro­
portions estimated from empirical data. The total number of 
children is divided into school and pre-school children on the 
basis of the distribution of children into these two age classes. 
This section concludes the discussion of the linkages be-
tv.'cun all the components of the rural economic area. All ttic 
variables referred to in this chapter have spatial components. 
Chapter II includes a general discussion of the spatial struc­
ture of the economy. Chapter IV includes a detailed analysis 
of the spatial distribution of production sectors and Chapter 
V includes a detailed analysis of the spatial distribution of 
consuming units and related variables. 
The linkage between components discussed in this chapter 
are summarized in a schematic model of a rural area economy 
in Figure 5. Note that the schematic representation excludes 
all spatial considerations. 
62b 
Producing Sectors 
Advanced 1 
education ' and occ Farms 
sex 
sectors j Adult 
^population 
'j Farm produc 
I orocessincî 
k y 
! Cons. unit ! 
by pcrti. 
income 
Special 
sectors Number 
of 
children 
Government 
taxes 
J Consumer 
"•j goods sectors 
Cons, unit J Endogenous 
"'I government 
income 
Exogenous 
government 
Figure 5. Schematic model of the economic structure of a rural 
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IV. INDUSTRY LOCATION 
in the discussion of objectives, it was pointed out that 
an optimal spatial distribution of industries is calculated by 
the model. The terra "optimal" for industry location refers to 
that distribution of industries over the economic area minimi­
zing the sura of production and transportation coats. The ma­
jority or the 11Û production scctors arc spatially allocated by 
minimizing total cost. Four arbitrary industry location models, 
as opposed to cost minimizing models, spatially allocate the 
remaining sectors. 
A list of the 116 production sectors and an index of the 
particular location sub-model used for each sector is shown in 
Table 2. The first sector, agriculture, is not given a location 
model index since the distribution of farms is read into the 
computer program. Two alternative agricultural situations are 
studied. The first is a 320 acre farm with an input-output 
structure comparable to the average Iowa farm of the mid-1960's. 
The second alternative is a 640 acre farm with superior manage­
ment. Such a farm may be thought of as constituting the average 
type of farm at some future date. 
The industry allocation sub-models, of which there are six, 
are discussed separately. The two most important are LOCI which 
calculates the optimal spatial distribution of agribusiness 
firms and LOC 2 which calculates the optimal spatial distribution 
Table 2. Production sectors, location model index, occupation 
index, and number of trips per year 
Location 
model Occupation Number 
Sector index index of trip; 
1. Agriculture 0 0 0 
2 . Meat packing 1 4 5 
3 . Poultry processing 1 4 3 
; )airy y iny J. d 20 
5 . iiyy proccùcling 1 4 52 
6 . Grain elevators 1 7 17 
7. Oilseed processing 1 3 6 
S. New machinery 1 11 12 
9 . Hardware 1 11 24 
10. Machinery repair 1 14 24 
11. Feed, seed and 
fertilizer 1 11 13 
12. Fuel dealers 1 11 6 
13. Livestock products 1 1 12 
14. Manufacturing 4 3 0 
15. Lumber, electrical 
supplies 4 11 0 
15. Hotels and motels 4 15 0 
17. Business services 4 13 0 
13. Construction 4 2 0 
19 . Transportation 4 5 0 
20 . Wholesale trade 3 7 0 
21. Utilities 5 6 0 
22. Mail order houses 3 9 0 
23. Direct selling 3 9 0 
24. Vending machine 
ODerators 4 9 0 
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Table 2. Continued 
Location 
model Occupation Number 
Sector index index of trips 
25. Department stores 2 9 12 
26. Variety stores 2 9 24 
27. Grocery stores 2 8 52 
28. Meat and fish markets 2 8 26 
29. CoufocLioners 2 B 
30. Dairy product stores 2 8 26 
31. Retail bakeries 2 8 52 
32. Other food stores 2 8 26 
33. Franchised motor vehicle 
dealers 2 11 12 
34. Used motor vehicle 
dealers 2 11 2 
35. Auto accessories 2 11 12 
35. Other auto stores 2 11 12 
37. Service stations 2 11 144 
33. Men's clothing stores 2 11 12 
39. Women's ready-to-wear 
stores 2 11 12 
40. Women's accessories 2 11 12 
41. Children's wear stores 2 11 12 
42. Family clothing stores 2 11 12 
43. Shoe stores 2 11 12 
44. Furriers 2 11 2 
45. Furniture stores 2 11 4 
46. Floor covering stores 2 11 2 
47. Drapery and curtains 
stores 2 11 2 
48. China and glass shops 2 11 2 
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Table 2. Continued 
Location 
model Occupation Number 
Sector index index of trips 
49. Furnishings 
50. Appliance stores 
51. Radio and television 
52. Music stores 
bo. Luting placoy 
54. Drinking places 
55. Drug and propietory 
stores 
56. Liquor stores 
57. Second hand stores 
58. Book stores 
5S. Stationery stores 
60. Sporting goods 
61. Bicycle shops 
62. Garden supplies 
63. Jewelry stores 
64. Florists 
65. Cigar stores 
66. Newsstands 
67. Photo suppliers 
63. Gift and novelty shops 
69. Optical goods 
70. Miscellaneous retail 
stores 
71. Laundries 
72. Self service laundries 
73. Cleaning and dyeing 
plants 
2 11 12 
2 11 6 
2 11 6 
2 11 12 
2 10 IZ 
2 10 12 
2 9 52 
2 9 12 
2 9 6 
2 9 12 
2 9 6 
2 10 12 
2 10 6 
2 10 6 
2 10 2 
2 10 6 
2 9 12 
2 9 12 
2 10 2 
2 9 12 
2 11 2 
2 11 12 
2 16 24 
2 16 24 
2 16 12 
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Table 2. Continued 
Location 
Sector model Occupation Number 
index index of trips 
74. Rug cleaning plants 2 16 2 
75 . Photo studios 2 16 2 
76. Bo.auty shops 2 lb 12 
77. 13arbor jhop^; 2 lu 2 4 
73. Shoe repair shops 2 16 6 
79 . Funeral service 2 16 1 
SO . Storage and pressing 2 16 n 
81. Miscellaneous personal 
services 2 16 12 
82. Auto body repair shops 2 14 2 
m
 
CO 
Battery and ignition 
shops 2 14 2 
8 4 . Radiator repair shops 2 14 2 
IT
) CO 
Tire retreading 2 14 2 
86. Paint shops 2 14 2 
87. General auto repair 
shops 2 14 2 
CO C
O
 
Miscellaneous auto 
repair 2 14 12 
CO
 
Radio and television 
repair shops 2 14 2 
90. Electrical repair 
shops 2 14 6 
91. Watch repair shops 2 14 2 
92. Furniture repair shops 2 14 2 
93. Movie theaters 2 17 52 
94. Dance halls 2 17 12 
95. Orchestras 2 17 12 
Table 2. Continued 
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Sector 
Location 
model 
index 
Occupation 
index 
Number 
of trips 
96. Bowling and billiards 2 
97. Commercial sports 2 
98. Skating rinks 2 
99. Golf clubs 2 
100. Other recreation 2 
101. Medical doctors 2 
102. Dentists 2 
10 3. Osteopaths 2 
104. Chiropractors 2 
105. Legal services 2 
106. Finance, insurance and 
real estate 2 
107. Endogenous government 
administration 3 
108. Police and fire 
protection 5 
109. Elementary and secondary 
schoools 6 
110. Colleges 3 
111. Vocational schools 6 
112. Public recreation and 
libraries 5 
113. Roads 4 
114. Welfare 4 
115. Hospitals 3 
115. Exogenous government 3 
17 
17 
17 
17 
17 
18 
18 
18 
18 
20 
12 
21 
21 
19 
19 
19 
21 
21 
21 
18 
21 
26 
2 6  
6 
52 
26 
Ô 
6 
1 
1 
2 
0 
0 
0 
0 
0 
0 
0 
0 
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of couisurùer goods firms. Both sub-models rely on the average 
cost of production curve of the typical firm in each sector. 
Because of the importance of the cost curves in the analysis, 
they are discussed first. 
A. Production Cost Analysis 
Location sub-models 1 and 2 are used for the 12 agribusi-
ncuLi uccLors and 32 oi' tao 85 consumer goods sectors. Ilonce, 
it is neccssary to have average cost of production curves for 
9 4 sectors. I\o data from secondary sources is available to 
estimate the average cost curves by regressing average costs of 
production on output levels for this broad range of sectors. 
However, some related information is available. County Business 
Patterns contains the distribution of firms by employment size 
class for the range of sectors required (20) . The Census of 
Manufacturers (IS) and the Census of Business (14, 15, 16) 
contain data allowing the calculation of the ratio of employ­
ment to sales. These three sources of information are used to 
calculate the required cost curves. 
Before discussing the actual procedure used to calculate 
•che average cost curves, it may be useful to briefly review 
the shape of average cost curves. The usual assumption is that 
the typical long-run cost curve for a firm is U-shaped. The 
downward sloping portion is justified on the basis of indivisi­
bilities of certain inputs, that can be more fully utilized at 
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higher levels of output, and the economies gained from the 
specialization of labor. Although the downward-sloping portion 
of the average cost curve is widely accepted, the upward sloping 
segment is disputed. Some writers attribute the upward-sloping 
portion of the curve to certain fixities, such as the decision 
making function. The average cost curves assumed for this 
analysis, although not defined for all levels of output, include 
a decreasing sotmcnt and a flat setment. The shape of the 
average cost curve is shown in Figure 5. 
The long-run average cost curve represents the minimum 
average cost of production for each level of output. The level 
of output is measured in physical units. Since this study does 
not include a price variable, no conversion from output measured 
in monetary terms to output measured in physical units can be 
made. The output variable, for the 94 sectors requiring average 
cost curves, always refers to output measured in monetary units. 
Figure 6 shows that dollars of output can be produced at an 
average cost of $1.60 and dollars of output can be produced 
at $0.30 per unit. Measurement of output is at an average 
price. The value of output and the average cost of producing 
that output need not be related. The price levels of $0.80 
and $1.60 are chosen arbitrarily. However, it is assumed that 
a unit of output, which on the average costs one dollar to 
produce, may cost only 80 cents if produced at the most efficient 
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level of output. The reasoning is similar for the price of 
$1.60 per unit in the most inefficient firm. 
Output level is the minimum level of output needed for 
a firm to operate. Output level is the minimum level of 
output required to produce at the minimum level of average cost 
and is denoted minimum efficient output. The output level Xg 
is defined as equal to 2X.^. Average cost beyond output level 
Xi is not specified, since in the operation of the model no 
firm is allowed to operate beyond twice the minimum efficient 
output. 
The most important assumption associated with the cost-
curve analysis is the differential in average cost of production 
between a firm operating at a minimum level of output and a 
firm operating at the minimum efficient level of output. The 
differential of 80 cents was chosen since no firm in a rela­
tively well developed area, such as Iowa, is likely to be able 
to operate at a cost level twice that of the most efficient 
competitor. It should be noted that these numbers refer to the 
cost of production and not to the price actually charged. 
Cost curves are used only in the location sub-models for. 
choosing between the three alternative distribution systems. 
Since the price of commodities is omitted in this analysis, the 
cost data cannot be used to aid in calculation of price levels 
or market areas based on price levels. Also, cost curves are 
not used in the calculation of output-employment ratios. 
The data available from County Business Patterns includes 
tlie distribution of firms by employment size class. The eight 
size classes of employees are: 1-3, 4-7, 8-19, 10-49, 50-03, 
100-249, 250-499, and 500 or more. For each size class, the 
total nw.iber of firms for each sector is shown. The daca avail­
able from the Census of Business and Census of Manufacturers 
used for cost curve analysis is summarized in employment-output 
The calculation of the cmployment-ouLput ratios for 
all sectors is discussed in Appendix B. Using the ouLput per 
worker ratios, the distribution of firms by employment size 
class is converted to the distribution of firms by output size 
classes. 
The rationale of using the firm distribution data as a 
basis for calculation of average cost curves is now examined. 
Consider two alternative hypothetical distributions (A and B) 
of firms in any sector as shown in Table 3. Employment classes 
are converted to output classes by assuming each employee 
produces one unit of output. The assumption in the calculation 
of the cost curves is that if the distribution of firms cor­
responds to distribution A, which has relatively few large 
firms, the average cost curve should slope downward steeply and 
should then level out and gradually approach its minimum at the 
output level of 49 units. Conversely, for distribution B, which 
has relatively few small firms, the average cost curve should 
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slope downward more gradually. If many firms are observed to 
exist at relatively small sizes, then it is assumed that their 
average costs of production cannot differ too widely from that 
of the most efficient firms, and conversely if only a few small 
firms exist, then it is assumed that their average cost of 
production is much greater than the minimum. 
Table 3. liyuuthctioal distribution and cumulative distribution 
of firms by output size class 
Distribution Number of firms Cumulative number 
by size class of firms 
1-3 4-7 8-19 20-49 3 7 19 49 
A  4 3 2  1  4 7 9  1 0  
B  1 2 3  4  1 3 6  1 0  
The relationship between the distribution of firms by size 
class and average cost of production, beyond what has been said 
already, is unknown. To partially compensate for the unknown 
relationship two alternative sets of cost curves are calculated. 
The following discussion of the derivation of the cost curves 
includes an explanation of the two alternatives. 
The first step in the derivation of the cost curves is the 
calculation of the minimum and minimum efficient size of firm. 
If there are firms in the smallest size class, then the minimum 
size of firm is assumed to be the average output for a single 
worker. I£ there are no firms in the smallest size class, then 
the minimum size of firm is calculated by taking the smallest 
nu-ijcr of workers in the smallest size class containing firms 
and multiplying this number of employees by the output per 
worker. In the two example distributions shown in Tabic 3, the 
minimum size o: firra is one dollar or output. However, il: the 
output per worker is ass'Jiriod to be 20 ,000 rather than one, the 
minimum level of oucput for firms is 20,000 dollars. 
The minimum efficient size of firm is defined by size class 
that contains just over 90 percent of the firms in the cumulative 
distribution. The minimum efficient output is the largest pos­
sible employment in this size class multiplied by the output per 
worker. It is assumed that the vast majority of firms operated 
at a level below the long run minimum average cost level. Using 
a 9 0-percent level rather than a 100-percent level estimated 
cases where an industry has one or perhaps two firms much larger 
than the vast majority from defining an excessively large mini­
mum efficient output level. 
The foregoing discussion outlines the procedure for calcu­
lating the average cost curve for a firm in any of the 94 sectors 
for which such curves are required. The specific steps are now 
outlined with the aid of some algebraic equations. The dis­
cussion will consider the estimation of only one equation, 
since the procedure is duplicated for all other sectors. 
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The first step converts the cumulative distribution of 
firms, like that shown in Table 3, to proportions in each size 
class. These proportions are denoted by the eight component 
vector DISP. For distribution A, shown in Table 3, DISP = 
(0.4 0.7 0.9 1.0 1.0 1.0 1.0 1.0). 
Assuming an output per worker ratio of 20,000 dollars, the 
minimuiu output is 20 ,000 and the minimum efficient output is 
980,000 dollars. In the computer prograra of the model the min» 
imuu output is denoted C0SP(J,3)^ and the minimum efficient 
output is C0SP(J,4). J refers to any of the 94 sectors with 
cost curves. Note that at the minimum level of output (COSP 
(J,3)) the average cost of production is specified to be $1.60 
and at the minimum efficient level of output (COSP(J,4)) the 
average cost of production is $0.80. 
The cost curves for all firms are assumed to be power 
functions of the following type: 
y = (COSP(J,1) * X ** COSP(J,2)) + 0.80 (3J 
where : 
COSP(J,1) is the multiplier, 
COSP(J,2) is the exponent, 
Y is the average cost of production 
^This notation corresponds to that used in the computer 
program, where COSP (J,3) is equivalent to COSPj g in the usual 
algebraic notation. ' 
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X is a transformation of the level of output, 
* indicates multiplication, and 
**indicatas exponentiation. 
Variable X does not indicate total output but indicates the 
minimum efficient output less total output. The transformation 
of the independent variable is used only for convenience in 
estimation. As X increases, the point on the horizontal axis 
oJ i-'i.jurc G jhifkc leftward. Because of this transformation, 
the coefficients C0SP(J,2) are restricted to positive values 
greater than one. 
The second step is the calculation of all the pairs of 
points (X, Y) needed to estimate the two coefficients C0SP(J,1) 
and C0SP(J,2). Equation 3 is not estimated directly; rather 
0.80 is subtracted from both the right and left hand side, so 
that Y is redefined to equal the old Y minus 0.80. 
The level of the independent variable is obtained by multi­
plication of maximum employment in a size class and output per 
employee. The values of the independent variable for distri­
butions A and B in Table 3 are shown in Table 4. 
The dependent variables are calculated by two alternative 
methods, or in other words, by two alternative relationships 
between the distribution of firms and average cost. The two 
relationships are expressed in Equations 4 and 5: 
Yd) = (1.0 - DIST(I-l)) * 0.80, for I = 1 to R, (4) 
78 
Table 4. The dependent and independent variable for calculation 
at cost curves for distributions A and B 
Observation Distribution A Distribution A 
X Y Y' X Y Y ' 
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Y^(I) = (1.0 - 0.667 * DIST(I-l)) * 0.80, for I = 1 to 
R, (5) 
where : 
Y (I), Y'(I) are the two alternative sets of estimates of 
the dependent variables, 
R is the number of classes with firms, and 
I is an index of observations. 
The results of these two equations are shown for the two hypo­
thetical distributions in Table 4.^ It is clear from the data 
ill Table 4 that uhe first alternative results in an average cost 
curve that is below the average cost curve of the second alter­
native. For this reason, the set of cost curves calculated 
under the first alternative are denoted as the low cost curves 
1, The results in Table 4 assume an adjustment coefficient of 
0.5 rather than 0.667. 
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and cost curves calculated under the second alternative are 
denoted as the high cost curves. 
The third step involves the actual estimation of the coef­
ficients of the cost curves. Normal least-squares regression 
could not bu used since it was necessary to meet the assumptions 
of having each cost curve pass through two points. The proce­
dure used closely approximates the results that would be 
achieved using least squares regression with these restrictions 
built in. 
Preliminary attempts to estimate the average cost curves 
showed that the highest exponent that could be expected is ap­
proximately 25. Any exponent less than one would result in a 
concave section to the cost curve. The procedure used is to 
set the exponent (CCS? (J,2)) to the values 1.0, 1,5, 2.0, 2.5, 
- - -, 25.5. Once (C0SP(J,2) is specified, the multiplier coef­
ficient, (C0SP(J,1)), is calculated by Equation 6: 
C0SP(J,1) = 0.80 / ((CGSP(J,4) - C0SP(J,3)) ** C0SP(J,2). 
( 6 )  
Equation 6 merely calculates the value of C0SP(J,1) that will 
force the curve to go through the average cost level of $0.80 
at the minimum leveJ. of output. Hence, for each of the 50 alter­
native values for the exponent, a multiplier coefficient is 
calculated. 
After the 50 alternative sets of coefficients are calculated, 
they are used to estimate an expected value for Y, denoted Y, 
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for each observation level of the independent variable. Then 
the sum of squared deviations between Y and Y for each obser­
vation is calculated for each of thé 50 alternative sets of 
coefficients. The set of coefficients resulting in the lowest 
sum of squares is chosen as the estimate for C0SP(J,1) and 
C0SP(J,2). 
Appendix B includes a section on estimation of cost curves 
which includes estimates for both high and low cost curve coef­
ficients . 
B. Agribusiness Industry Location Model 
The agribusiness sectors include sectors 2 to 13, as shown 
in Table 2. The agribusiness sectors supply the inputs to the 
agriculture sector and process agricultural produce. The in­
dustry location model used to optimally locate the agribusiness 
sectors is denoted LOCI. Appendix A contains LOCI as part of 
the computer program. 
Sectors 2 to 7 process the output of farms. The flow of 
commodities is from the farm to the processing plant. Sectors 
8 to 13 provide farm inputs and the flow of goods is from the 
supplier to the farm. Although the flow of goods in the two 
groups of agribusiness sectors is in opposite directions, both 
groups of sectors are handled in an identical manner. 
The optimum distribution of firms is defined as the distri­
bution that minimizes the sum of production and transportation 
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Figure 7. Flow chart for agribusiness sectors location model 
costs, within the farmework imposed by the spatial structure 
outlined in Section D of Chapter II, there are only three pos­
sible alternative distribution systems. The first alternative 
is for the agribusiness firm, or firms, to locate only in the 
central city. For a central-city distribution system, the 
highest transportation costs arise, since trips from farms to 
central city rciiye up to 54 miles. The central-city distri-
buLion system rotiul-ca in Llic lowest production costs sinco no 
other distribution system allows larger production firms. The 
second alternative distribution system, denoted service-center 
distribution system locates the activity in all eight service 
centers plus the central city. The service-center distribution 
system reduces transportation costs but may increase production 
cost. The third alternative system, denoted local-center dis­
tribution system, places firms in all 81 centers, which mini­
mizes transportation cost. 
In the usual firm location analysis for the optimal loca­
tion of a single firm, the firm costs are divided into at least 
three categories: cost of inputs, processing costs, and costs 
of marketing. The input costs include both the cost of the 
input plus the cost of transporting the input from its source 
to the plant. Likewise, the marketing costs contain a trans­
port cost from the plant to the place where the output of the 
firm is sold. Only one of the components of transportation 
cost is included in the location analysis. For the six farm 
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goods processing sectors, the only transport costs included are 
those from the farm to the processing plant. The shipment of 
thu farn; produce to its next destination is not con­
sidered, which corresponds to the assumption that transport 
costs for processed agricultural commodities to their destination 
does not depend upon whether the processing plants are located 
in the centrai city, the service centers or the local centers, 
ror tl'.e uix jupply sectors, the équivalent assumption iu 
th^^ che goods supplied to these sectors from elsewhere eo not 
have different levels of transportation cost under alternative 
discriburion systems for the farm supply stores. 
Each farm is defined by a vector of 12 components. The 
firsz six components are the output of six types of farm produce. 
The six types of farm produce correspond to the types of input 
for the six agriculture produce processing sectors. The next 
six components are six types of farm inputs. Each of the six 
cypes of farm inputs correspond to the six types of agriculture 
supplies. All farms are assumed to be identical. That is, 
each farm is assumed to have the same input-output vector. 
The input-output structure of the typical farm is read in­
to -vihe program and is the basis for calculating the total level 
of output for the 12 agribusiness sectors. Assuming the 320 
acre farm size structure, there are 11,664 farms in the economic 
area. If the six classes of output of farm produce are multi­
plied by 11,664, the total input to each of the six processing 
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sectors for the area is obtained. Likewise, the total output 
of the six farm supply sectors is calculated by multiplying the 
inputs of each farm by 11,664. 
The output of the six farm goods processing sectors is not 
measured by their sales, but rather by their inputs of farm 
produce. The cost curves discussed in the previous section for 
rhesc sucLors assurùo the level of farm inputs is the measure of 
output level. 
All the infornation needed to calculate the production 
cost under the three alternative distribution systems has now 
been provided. The average cost of production for the typical 
firm under the three alternative distribution systems are cal­
culated by Equations 7, S, and 9: 
TPC1=C0SP(J,1) * (G0S?(J,4) - XI) ** C0SP(J,2) + 0.80, (7) 
TPC2=C0SP(J,l) * (C0SP(J,4) - X2) ** C0SP(J,2] + 0.30, (3) 
T?C3=C0SP(J,1) * (C0S?(J,4) - X3) ** C0SP(J,2) + 0.80, (9) 
where : 
TPCl is the average cost of production under the central 
city distribution system, 
TPC2 is the average cost of production under the service 
center distribution system, 
TPC3 is the average cost of production under the local 
center distribution system, 
C0S?(J,1) is the multiplier in the average cost of produc­
tion function for sector J (J refers to any of the agribusiness 
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sectors), 
C0SP(J,2) is the exponent in the average cost of produc­
tion function for sector J, 
C0SP(J,4) is the minimum efficient level of output in 
sector J, 
XI is the total output of the sector in the economic area, 
is one-ninth u£ the total area output, and 
Xj 0n0-0].n'ni:y-firtri: uf the Lûtai area output. 
All the va/iublu n^-.-ucs except XI, X2, and X3 correspond to the 
variable names used in the computer program. Under the central 
city distribution system, all the output of the sector must be 
produced in the central city. Hence XI is set equal to the 
toual area output. Under the service center distribution 
system, total output must be produced in the eight service 
centers and the central city. If the output is produced in 
these nine centers, the demand in each market area will be 
identical and equal to one-ninth of the total. For this reason, 
X2 is set equal to one-ninth of XI. For similar reasons, X3 
is set equal to one-eighty-first of XI. 
The previous discussion of cost analysis does not distinguish 
between demand at a location and demand from a particular firm. 
In Figure 6, the average cost curve is defined only between X^ 
and X^. If the output is greater than X2, the average cost of 
production is assumed to be $0.30. If the level of output at 
a center is greater than X^, the average cost does not change 
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even though more than one firm produces the output. It is as­
sumed that there is only one firm in a central place unless it 
is possible for a larger number of firms to all produce at a 
point at least equal to the minimum efficient level of output. 
The transportation cost functions are assumed to be a 
linear function of distance. The estimation of the 12 transpor­
tation cost functions is discussed in Appendix B. As well as 
the transportation cost per mile, it is necessary to estimate 
the number of trips made for each purpose per year. The trip 
levels are listed in Table 2 and are estimated subjectively. 
The third item of information needed to calculate total trans­
portation cost is the number of farms at each distance from the 
central place for each alternative distribution system. 
The total transportation cost for the three alternative 
distribution systems are calculated in Equations 10, 11 and 12: 
TTCl = I (COST (J,1) + COST (J,2) * I) * NTRIP (J) * 
1=1 
FL0C(1,I) (10) 
TTC2 = % (C0ST(J,1) + COST (J,2) * I) * NTRIP(J) * 
1=1 
FL0C(2,I) (11) 
TTC3 = I ^ (COST(J,1) + COST(J,2) * I) * NTRIP(J) * 
1=1 
FL0C(3,I) (12) 
where : 
86 
TTCl is the total transportation cost associated with the 
central city distribution system, 
TTC2 is the total transportation cost associated with one 
of the nine centers under the service center distribution 
system, 
TTC3 is the total transportation cost associated with one 
of the SI centers under the local center distribution system, 
COST (J, 1) is the intercept vaj.uo of the tranaportaticn 
cost iunctio.i lor sector J, which corresponds to the loading 
and unloading costs, 
COST(J,2) is the cost per mile of transporting the output 
of sector J, 
NTRIP(J) is the number of two-way trips between the central 
place and the farm per year in sector J, 
FL0C(1,I) is the number of farms at a distance of I miles 
from the central city, 
FL0C(2,I) is the number of farms at a distance of I miles 
from a service center, where it is assumed that there are no 
farms beyond eighteen miles, 
FL0C(3,I) is the number of farms at a distance I miles 
from a local center, where it is assumed that there are no 
farms beyond six miles, and 
I refers to the number of miles from each center. 
The final step in the agribusiness location sub-model is 
the choice of the optimal distribution system. The total 
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production cost is obtained by multiplying the average cost of 
production in each alternative distribution system by the total 
output needed in the area. Total cost itj obtained by adding 
the transportation cost as shown in Equations 13, 14, and 15: 
SU'.11 = TTCl + (TPCl * XI) (13) 
SUM2 = (TTCl * 9) + (TPC2 * Xl) (14) 
SUM3 = (TTCl * 81) + (TPC3 Xl) (15) 
where : 
SUMl is the total production plus transportation cost for 
the central city distribution system, 
SUX2 is the total production plus transportation cost for 
rhe service center distribution system, 
SUM3 is the total production plus transportation cost for 
the local center distribution system, and 
Xl is the total output level for the entire area. 
After SUXl, SUiM2, and SUMS are calculated, the lowest sum is 
chosen as the total cost of the optimal distribution system 
and is used to calculate the level of output in each center. 
The steps outlined correspond closely to the actual steps 
used in tlae computer program. All the variable names, with 
the exception of Xl, X2 and X3, are used in the computer program. 
The total output in the computer program is denoted XODl. XODl 
is a four component vector. The first component shows the 
output in the central city. The second component shows the 
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output in a service center and the third in a local center. The 
fourth component is the total output for the entire area. The 
conclusion of LOCI sub-program is the specification of the vec­
tor XODl. There are three alternatives corresponding to the 
central city, the service center, and the local center distri­
bution systems. The three alternatives are expressed in 
Equations 16; 17, and 18, respectively. 
XODl(l) = XI, XODl(2) = X0D1(3) = 0 (IG) 
XODl(l) = XODl(2) = Xl/9, XODl(3) = 0 (17) 
XODl(l) = XODl(2) = XODl(3) = Xl/81 (18) 
C. Consumer Goods Industry Location Model 
The consumer-goods industry location model, denoted L0C2, 
is used for sectors 25 to 106, which are suppliers of consumer 
goods and services, and is similar to the agribusiness-sectors 
location model discussed in the previous section. However, 
transportation cost is calculated in a different manner. Also, 
the calculation of production and transport costs is more complex 
due to the introduction of population which, unlike farms, is 
not evenly distributed over the land area of the economic area. 
Total output for the consumer goods sectors is calculated 
on the basis of the income by consuming unit and area. Dispos­
able income is transformed to demand for consumer goods through 
a series of steps discussed in Chapter VI. The information 
needed for the consumers-goods industry location model includes 
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total deiTiand in the economic area, the demand in each level of 
center with its immediate market area for each of the 82 con­
sumer goods sectors, the nuniber of consuming units in each 
level of central placu, and the number of trips made by the 
consuming unit for the good produced by each sector per year. 
Unless the population in each of the three levels of cen­
ters, as well as t-heir income distribution is identical, then 
the demand for cunuuiacr yoods in different centers may not bo 
iden-cical. Unless all the good is provided only in the central 
city, firms of different sizes are required. With firms of 
different sizes, different levels of average cost in different 
places may occur. For each agribusiness sector, since all 
firms are of the same size, only one average cost is calculated 
for each distribution system. In the analysis for consumer 
goods sectors, a different level of average cost is calculated 
for each level of center. Since the price variable is not in­
cluded in this study, there is no way to adjust market areas to 
take account of differences in prices in different centers. For 
the reasons listed in the discussion of the Christaller market 
areas, the absence of adjustment of market areas may not distort 
the results significantly. .A typical trip to a central place is 
usually for more than one purpose. The model is not designed 
to take account of multiple purpose trips. Multiple purpose 
trips reduce total transportation cost. To counteract the effect 
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of multiple purpose trips, the number of trips is estimated 
conservatively. 
As in the case of the agribusiness sectors, the optimal 
distribution of firms is assumed to be that distribution of 
consumer goods firms that minimizes the total production plus 
transportation costs. Transportation for consumer goods and 
services is by tho consumer traveling to the market. Transpor­
tation coac I'or consumcr-gcods sccbors is assumed to he a 
junction of the time it takes to make the trip. The transpor­
tation cost analysis, discussed in this section, assumes that 
a cost of 50 cents per hour corresponds to a consumers valuation 
of his time. The transportation cost functions for the three 
alternative distribution systems are: 
TTCl = % FL0C(1,I) * NTRIP(J) * I/IOO.O (19) 
1=1 
TTC2 = I FL0C(2,I) * NTRIP(J) * I/IOO.O (20) 
1=1 
TTC3 = I ^ FL0C(3,I) * NTRIP(J) * I/IOO.O (21) 
1=1 
where : 
TTCl, TTC2, TTC3, and NTRIP(J) are defined as previously 
and 
FL0C(1,I), FL0C(2,I), and FL0C(3,I) now refer to the number 
of consuming units at each distance from the three levels of 
market area. 
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The variable FLOC originally was defined as the number of 
farms at each distance from the central place. Since each farm 
is defined as having a consuming unit as well, the same variable 
suffices for both definitions. The consuming units in each 
central place are calculated elsewhere in the computer program. 
Before the average cost of production can be calculated, 
ill is necessary to define alternative levels of total demand. 
The following variables indicate the level ot demand: 
XI for rhc central city, if all centers produce the good, 
X2 for service centers, if all centers produce the good, 
X3 for local centers, if all centers produce the good, 
X4 for the central city, if only the central city and the 
service center produce the good, 
X5 for the service centers, if only the central city and 
the service centers produce the good, and 
X6 for the central city, if the good is produced in the 
central city only. 
The variables XI, X2 and X3 measure the total demand in the 
local market area of the three levels of central places. X4 
is equal to XI plus eight times X3, X5 is equal to X2 plus 
eight times X3, and X6 is the total demand for the commodity. 
Associated with each of these six levels of demand is an 
average cost of production. The average cost of production 
equations are identical to those used for the agribusiness 
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sectors. Equations 22, 23, 24, 25, 26, and 27 are used to cal­
culate the average cost. 
TPCl = C0ST(J,1) * (C0ST(J,4) - Xl) ** C0ST(J,2) + 0.80 (22) 
T?C2 = C0ST(J,1) * (G0ST(J,4) - X2) ** C0ST(J,2) + 0.80 (23) 
TPC3 = COST(J,1) * (COST(J,4) - X3) ** C0ST(J,2) + 0.80 (24) 
TPC4 = COST(J,1) * (COST(J,4) - X4) ** C0ST(J,2) + 0.80 (25) 
Trc5 = COST(J,1) * (COST(J,4) - X5) ** COST(J,2) + 0.80 (26) 
TPCG ^ COST(J,I) " (COST(J,4) - XG) +* C0ST(J,2) f 0.80 (27) 
where : 
TPCl, TPC2, TPC3, TPC4, TPC5, TPC6 measure the average cost 
of production associated with the levels of output XI, X2, X3, 
X4, X5, X6, respectively, and- ' 
COST(J,1), COST(J,4), C0ST(J,2) are defined as previously. 
The final step in the consumer goods location sub-model is 
the choice of the optimal distribution system. Total cost of 
production for each distribution system is obtained by multi­
plying the total demand that must be supplied at each level of 
average cost and summing over all central places. When trans­
portation costs are added to the production costs for each dis­
tribution system, the sums needed for choice of the optimal 
distribution system are obtained. They are: 
SUM3 = TPCl * XI + (TPC2 * X2) * 8 + (TPC3 * X3) 
* 72 + TTCl (28) 
SUM2 = TPC4 * X4 + (TPC5 * X5) * 8 + TTC2 (29) 
SUMl = TPC6 * X6 + TTC3 (30) 
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where : 
SUMl is the total production plus transportation cost for 
the central city distribution system, 
SUM2 is the total production plus transportation cost for 
the service center distribution system, and 
SUMS is the total production plus transportation cost for 
the local Ouater distribution system. 
The ^tcus uuLliuccI noro correupcnd closely to tho actual 
steps usoci in the corriputor program shown in Appendix A. Out­
put levels in each central place are denoted by the four com­
ponent vector XODl, where the first element refers to the cen­
tral city output, the second element to the service center out­
put, the third element to the local center output, and the 
fourth element to the total area output. Equations 31, 32, and 
33 show the levels of output that are calculated assuming SUMl, 
SUM2 and SUM3 are the minimumi, respectively. They are: 
XODl(l) = X5, XODl (2) = XODl (3) = 0 (31) 
XODl(l) = X4, XODl (2) = X5, XODl(3) = 0, (32) 
XODl(l) = XI, XODl(2) = X2, XODl(3) = X3. (33) 
The specification of the optimal values for XODl is the con­
cluding step of the consumer goods industry location model. 
D. Non-optimizing Industry Location Models 
There are four non-optimizing location models used to 
locate the remaining sectors. The four location models are 
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denoted in the computer program as L0C3, L0C4, L0C5 and L0C6. 
The particular location model applying to each sector is shown 
in Table 2. The location model index corresponds to the digit 
following the "LOG" in the location model ncirae. 
The third location sub-model, denoted L0C3, merely locates 
the entire output of an industry in the economic area to the 
cencral city. None of the activity is allowed to be present 
in any ol' the ccrvicc cenLcrs or local centers. L0C3 iu used 
for seven sectors. They are: wholesale trade, mail-order 
houses, direct selling, public administration, colleges, hos­
pitals and exogenous government. 
The placing of two or three of these sectors in the central 
cicy only may require some comment. As the political organiza­
tion of economic areas is now structured, public administration 
would be dispersed over the service centers, as well as the 
central city. However, if the economic area corresponds to the 
Dickinson's concept of a "natural administrative unit", then 
a focalizing of the local government in the central city may be 
the emerging form of local government. 
Hospitals are not now centralized entirely in central 
cities. As depopulation of farming areas continues and trans­
portation facilities improve, the market area of a hospital will 
probably increase in size up to the economic area level, if they 
have not already done so. Much the same analysis may apply to 
colleges as well. 
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The fourth location sub-model, denoted L0C4, locates one-
half of the total output of the entire area to the central city 
and the remaining one-half iti equally dispersed anong the eight 
service centers. All the remaining private scctors, with the 
exception of utilities, which is not necessarily private, use 
the fourth location sub-model. Also, the public sectors of 
roads and welfare are assumed to be located in this manner. 
iho fifLh locaLion sub-iuodol, denoted L0C5, allocato:; arovi 
production on the basis of to-Cdl population in each center and 
its imr.cdiate market area. The fifth location sub-model is 
used for the utilities sector and for public recreation and 
libraries. 
The sixth location sub-model, denoted L0C6, is somewhat 
r.;ôre complex. L0C6 is used to locate elementary and secondary 
schools, and vocational schools. The basic procedure is to 
allocate schools proportionately to the number of students in 
each local area. However, one restriction is added. A minimum 
number of students is specified for both elementary and secondary 
schools, and vocational schools. If a local center cannot pro­
vide enough students, then they are added to the service centers 
student numbers, and if the service center does not have enough 
students, the service center students are added to the central 
city student numbers. 
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V. POPULATION LOCATION 
The population location bub-raodel, denoted LOCPQ? in the 
computer program, is a series of steps which converts employ­
ment by industry and place data to population and income for 
each level of central place and farming area. The discussion 
ic broken up into three parts: the demographic section, the 
section and Llic income section. 
The population location sub-model is based on simple rela­
tionships between demographic and economic variables rather than 
any general demographic theory. The demographic features of the 
model are included because of their importance as explanatory 
variables in functions determining the levels of economic vari­
ables. An example of such a situation is the estimation of edu­
cation expenditure. One of the variables determining the expen­
diture on schools is the number of children to be taught. The 
nuirJDer of children is a demographic variable and the expenditure 
on education an economic variable. 
A. Demographic Section 
The primary data inputs into the demographic section of the 
population location sub-model are the employment in the three 
levels of central places and in the farming areas by sex and 
occupation class. The remaining data inputs are coefficients 
of relationships between demographic variables. The estimation • 
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of the coGfficients relating the demographic variables is dis­
cussed in Appendix B. 
The data outputs of the demographic section are summarised 
by four groups ox variables. The first group of variables is 
denoted XPOP. XPOP is a five-component vector whose elements 
refer, in order, to the population in the central city, popula­
tion in a service uunLer, population in a local center, popula­
tion in a local cornier'u f^-naluy area, and total economic area 
population. The second group of variables is denoted CUKIT. 
CUNIT is a five component vector containing the number of con­
suming units for the same array of items as XPOP. The nuii±)er 
of consuming units is calculated by subtracting the nuiri^er of 
married couples from the total number of adults. An adult is 
defined as a person IS years old or older. A consuming unit 
corresponds to the decision-making unit for the purchase of 
consumer goods. 
The third group of output variables for the demographic 
section of the population-location sub-model is summarized in 
a four by five matrix, denoted XED. The four rows refer to dif­
ferent classes of children or students. The rows refer suc­
cessively to college student, vocational school student, chil­
dren of school age and children four years old and younger. 
The five columns refer successively to the central city, a' 
service center, a local center, a local center farming area, 
and the total economic area. 
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Ti'.o four-ch grcu;: oz ou-cuut variables is suirjnarized in a 22 
by 10 ^aLzix denoted Di:%0. The ten columns refer again to the 
spatial disaggregation. Columns 1 to 5 ruîcr Lo the five 
levels of spatial disaggregation for men and the columns 6 to 
10 refer to the suiv.o five levels of spatial disaggregation for 
women. Th' e row titles i :or the DSMO matrix are: 
«i« Ù V.V « À •> i to 21, 
J to 2- in vocational school, 
Persons lo zo 21 in college. 
Persons 13 "co 21 not in school. 
Persons 16 to 21'not in school and married, 
Persons 13 to 21 net in school and married with children, 
Persons IS to 21 not in school and married without 
children, 
8. Persons 18 to 21 no-c in school and not married, 
S. Persons 22 to S-., 
10. Persons 2 2 to 64 and married, 
11. Persons 22 to 6 4 and married with children, 
12. Persons 22 to 64 and married without children, 
13. Persons 22 to 6 4 and not married, 
14. Persons 22 to 6 4 and not married with children, 
15. Persons 22 to 64 and not married without children, 
16. Persons 65 and older, 
17. Persons 65 and older and married 
18. Persons 65 and older and not married 
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19. Total married adults, 
20. Total adults with children, 
21. Total adults, 
22. Total employment. 
In Chapter I the optimization rule for the spatial alloca­
tion of the area population was outlined. A population distri­
bution over space which minici%es the total travel to work time 
plu^ the travel to school time of adult students iu defined as 
optimal. If all non-f^r:^ employed persons live in the center 
in which they are employed, if all farm managers live on the 
farm which they manage, and if all adult students live in the 
nearest center providing their educational service, then no 
superior population distribution is possible. The nearest cen­
ter for a student is calculated on the basis of the student's 
home prior to becoming a student. The optimization rule does 
not specify the location of children, non-working wives, or 
retired persons. The added conditions specified to allocate 
the remaining segments of the population are: all non-working 
wives must live in the central place in which their husband 
lives, all children live with their parents, and all retired 
persons live in the center nearest their home prior to retiring. 
The demographic section of the population-location sub-model 
calculates the total numbers of persons in each demographic 
class for each level of center so as to meet the conditions re­
quired for an optimum location of people. 
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The raain input into the population-location sub-model is 
summarized in a matrix denoted XEMP, XEMP includes the total 
employmont by sex and occupation class for the three levels of 
central places and for the farming areas. The colurans of XEMP 
refer to spatial disaggregation. The first eight rows refer 
to the eight occupation classes for men and the next eight rows 
ro the oighL occupation classes for women. A list of the eight 
occupation clajscs ic given in Table 5. 
Table 5. Occupation and their associated education classes 
Occupation class Education class 
2 Professionals College 
2 Managers College 
3 Clerical workers Vocational school 
4 Craftsmen Vocational school 
5 Operatives Vocational school 
6 Sales workers High school 
7 Service workers High school 
3 Laborers High school 
The sequence of operations needed to convert employment 
data to the optimal distribution of population nay be viewed as 
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a sequence of steps. The first step groups the employment by 
occupation into employment by educational needs for both sexes. 
Educational needs are calculated only for the entire area and 
are summarized in an eight component vector denoted EDDIST. The 
first three elements refer to male employment by three educa­
tional groups, as shown in Table 5. The fourth element is the 
total male employment. The last four elomcnts (elements 5 to 
8 refer to Uie équivalent; magnitudes for remalos. 
The second step calculates the total number of men in the 
three adult age groups and the number of men enrolled in colleges 
and vocational school for the three centers and farming area. 
The major assumption is that all men 18 to 64 are either in 
school or employed and that all men 65 and older are retired. 
Although there are employed persons older than 64 and unemployed 
adults less than 65, there is a counterbalancing effect between 
the unemployed men under 65 and the employed men 65 and older. 
The second assumption is that all men in school are from 18 to 
21 and that the proportion of men in college and vocational 
school corresponds to the actual distribution of occupations for 
men. Colleges are assumed to require four full years and voca­
tional schools two full years. 
The only remaining relationships used are the proportion of 
men in each age class. These relationships are empirically 
estimated as shown in Appendix B. The population-location 
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Figure 9. Flow chart of the demographic section of the population location submodel 
1C2 
sub-:v.cGci uscii many similar relationships, which are sumimiarizcd 
in a vector denoted T-J;. The ratio of 18-21 year old men to 22-
64 year old mzn is denoted AA(1). The ratio o£ 65 and older 
men to 22-6 4 year old men is denoted AA(2). 
In each of the steps of the population location sub-model, 
algebraic equations are included representing the calculations 
of the model. These algebraic relauions are added to facilitate 
undo*tv.ndir.g oz the mocol. atop two correapandB Lo Equations 
34 to 4 0, 
X  =  ( 1 - 1 / 2  "  E D D I S T ( 2 ) / S D D I S T ( 4 )  -  E D D I S T ( 1 ) / E D D I S T ( 4 ) )  
D2I-:0(1,II) (34) 
DEMO(9,1-} = DEK0:22,I:)/(1 + X * AA(1)) (35) 
DEMO (1,11) = DEMO (9, i;) * ;jl(l) (36) 
DEMO(lu,II) = DEMO(9,II; * AA(2) (37) 
DEMO(3,II) = ^EM0(1,II) - EDDIST(1)/EDDIST(4) (3£) 
DEMO(2,II) = DEMO(1,11) * EDDIST(2)/EDDIST(4) * 1/2 (39) 
DEMO(4,II) = DEMO(1,11) - DEMO(2,II) - DEM0(3,II) (40) 
where : 
II indexes the level of center, 
X is a scratch variable used to break up Equation 2 
inzo uvo parts, 
EDDIST (1) is male employment in college jobs in entire area, 
EDDIST(2) is male employment in vocational school jobs in 
entire area. 
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EDDIST(3) is male employment in high school jobs in entire 
area, 
EDDIST(4) is total male employment in the entire area, 
^u-i(l) is ratio of men 18-21 over 22-64, and 
AA(2) is ratio of men 65 and older to 22-64. 
In the third step the remaining elements for men in the 
DLiMO matrix are calculated. The number of married 18-21 year 
old iu initially estimated by the percent oi married lv-21 
year old men (AA(3)). Ir is assumed that no male college 
students are married* Hence, the number of married 18-21 year 
old men is the minimuizi of the original estimate and the num^ber 
of 13-21 year old men employed. The number of employed but un­
married 18-21 year old men is obtained directly by subtraction. 
The number of married men 13-21 with children is obtained by 
multiplying the total numiier of 18-21 year old men by the ratio 
of married men with children to total married men under 65 
(AA(6)). 
The total number of 22-64 year old married men is obtained 
by multiplying the total number of 22-6 4 year old men by their 
marriage rate (AA(4)). The number of married men with children 
for the 22-64 age group is obtained by multiplication of the 
total n"amber of married men by the percentage of married men 
under 65 with children (AA(6)). The total number of unmarried 
22-6 4 year old men with children is obtained by multiplying the 
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total nu:iûjcr of unir.arricd ir.Gn in the 2 2-5 4 age group by the 
ratio of unmarried men with children to the total nuirber of 
unmarried 22-64 year old men (AA(7)). 
Since it is assumed that no men 6 5 or older have children 
under Id, retired men are broken into only two groups: thouo 
married and those unmarried. The total number of married men 
over u-1 is obtained by multiplication of the total men over 54 
by the marriage r._.to (:Ui(5)) . 
The remaining elements for m.en in the DEMG matrix are 
calculated by simple addition or subtraction= The algebraic 
equations corresponding to the third step are summarized in 
Equations 41 to 55. 
DEMO(5,11) = MIN (DEMO (4, II), DEMO(1,11) * AA(3)) (41) 
DEMO(8,II) = DEMO(4,II) - DEMO(5,II) (42) 
DEMO(6,11) = DEMO(5,II) * AA(6) (43) 
DEMO(7,11) = DEMO(5,11) - DEMO(6,II) (44) 
DEMO(10,11) = DEMO(3,II) * AA(4) (45) 
DEMO(13,11) = DEMO(9,II) - DEMO(10,11) (46) 
DEMO(11,11) = DEMO(10,11) * AA(6) (47) 
DEMO(12,11) = DEMO(10,II) - DEMO(11,11) (48) 
DEMO(14,11) = DEMO(13,II) * AA(7) (49) 
DEMO(15,11) = DEMO(13,11) - DEMO(14,II) (50) 
DEMO(17,11) = DEMO(16,II) * AA(5) (51) 
DEMO(18,11) = DEMO(16,II) - DEMO(17,11) (52) 
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Di;;-:0(19,II) = DE?1Û(5,II} + DEMO (10,II) + DEMO (17,II) (53) 
DZ%0(20,II) = 3Z%0(6,II) + DEMO(11,II) + DEMO(14,II) (54) 
DEMO(21,II) = DEMO(21,II) + DdM0(9,II) + DEMO(IC,II) (55) 
Vvhere : 
II indicates the level of centcr, 
MIN is a function choosing the smallest argument, 
.Vi(3) ic proportion of 18-21 men married, 
AAi^l) in proportion oi 22-04 utun married, 
is proporn^o:. oil Cl-t men married, 
AA(6) is proportion of 18-64 men married with children, and 
AA(7) is proportion of 22-6 4 mien unmarried with children. 
The fourth step involves the calculation of total nun±ier 
of adult females in each of the three adult age classes for 
each level of place and farming areas. The procedure used is 
to multiply the total male population in each place by the ratio 
of females to males (AA(3)). The total nuii±)er of females is 
then divided into the three age classes based on the proportion 
in each age class. AA(9) is the proportion of adult females in 
18-21 age group and AA(IO) is the proportion of adult females 
in the 22-64 age group. The fourth step is summarized in 
Equations 56 to 59. 
DEMO(21,IJ) = DEMO(21,11) * AA(8) (56) 
BEM0(1,IJ) = DEMO (21, IJ) AA(9) (57) 
DEM0(9,IJ) = DEMO(21,IJ) * AA(IO) (58) 
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D%%0(16,IJ) = DEM0(21,IJ) - DEMOd.IJ) - DEM0(9,IJ) (59) 
where : 
11, IJ reior to cirferent level of place, but IJ = II + 5 
for purposes of the matrix, 
AA(8) it; ratio of adult fer.iales to adult males, 
AA(9) is proportion of adult females that are 13-21, and 
(10) is proportion of adult females that are 22-64. 
T/.e fifth step in the ren.uininy elements of the C^MO 
matrix. Ic is assumed thaz the number of married women in each 
age class is equal Lo the nurrJ^cr of married men in that age 
class. Also, the numiber of married women in each age class 
with children is assumed equal to the corresponding elements 
for men. 
A second group of variables in the DEMO matrix concerns 
the numbier of female students in college and vocational school. 
The procedure is identical %o that used for men. The only 
other element that cannot be obtained by addition or subtraction 
is the number of unmarried 22-64 year old women with children, 
which is calculated by multiplying the total number of 22-6 4 
year old unmarried women by the ratio of those with children 
(AA(ll)). The calculations needed to complete the fifth step 
are summarized in Equations 60 to 76. 
DEK0(5,IJ) = DEMO(5,II) (50) 
DEX0(6,IJ) = DEMO(6,II) (61) 
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de:-:o(io,ij) = dkmg(15,ii) (6 2) 
DEK0(11,XJ) 22X0(11,11) (63) 
DEMO(17,IJ) = DE%0(17,IJ) (G4) 
DEMO (2 , I'J) = DEMû(l,IJ) EDDIbT ( t. )/EDDIST ( 3) " 1/2 (55) 
(. ,1J) =- DEM0(1,IJ) * EDDIST( j;/EDDIST(8) (66) 
DEX0(4,IJ) = Dy;yr ':. , IJ] - j^...0(2,IJ; - DEM0(3,IJ) (67) 
.EM0(8,IJ) = DEX0(4,:J) - DEK0(5,IJ) (68) 
DE%0(7,IJ) = DEX0(5,IJ) - DEMO(G,IJ) (69) 
DEMO(13,IJ) - DEM0(5,IJ) - DEMO(10,IJ) (70) 
DEMO(12,IJ) = DEMO(10,-IJ) - DEMO(11,IJ) (71) 
DEMO(14,IJ) = DEMO(15,IJ) * AA(ll) (72) 
DEMO(15,IJ) = DEMO(13,IJ) - DEMO(14,IJ) (73) 
DEMO(13,IJ) - DEMO(16,IJ) - DEMO(17,IJ) (74) 
DEMO(19,IJ) = DEM0(5,IJ) + DEMO(IS,IJ) + DEMO(17,IJ) (75) 
DEMO (20,IJ) = DEMO (6,1 J) -f DEMO (11,IJ) + DEMO (14,IJ) (76) 
where : 
II, IJ are both indices of level of place and IJ = II + 5 
to place eler.ents correcrly in DEMO matrix, 
EDDIST(5} is total number of female college education jobs, 
EDDIST(6) is total nuTTiber of female vocation school jobs, 
EDDIST(3) is the total n'^/iber of female jobs, and 
(11) is the ratio of 22-6 4 unmarried women with children. 
The conclusion of the fifth step corresponds to the con­
clusion of the initial estimates of population by location. The 
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r;.ale population is on the nuriicr of jobs. The ferriale popu­
lation is based on the n-.ale population to obtain a balance be-
twoen the sexes corresponding to the actual balance. The major 
remaining steps include checking the female population against 
the jobs available and adjusting some categories from one place 
to another in order to meut other requirements for an optimal 
sP a t i a1 allocation. 
The sixLh S cep involves removal of certain demographic 
classes from farming areas. There are assumed to be no female 
jobs in rarming areas. All 14 4 farm manager jobs of farming 
areas are assumed to be filled by men in the 22-64 age group. 
Hence, all other classes of adults, with the exception of the 
farmers wives, are initially placed in their nearest center. 
Equations 77 to 30 correspond to the sixth step. Because vari­
ables are being redefined, the same variable name may appear 
on both the left hand side and right hand side of the equation. 
The value on the right hand side is to be interpreted as the 
old value and the value on the left hand side as the new value. 
DEMOd,!!) = DEXÛ(I,II) + DEM0(I,4) (77) 
D2K0(J,IJ) = DEKO(J,IJ) -r DEMO (J, 9) (78) 
(79) 
DEMO(J,9) = 0 (80) 
I runs from 1 to IS excluding 9 to 15 
II runs from 1 to 3 
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J runs froKi 1 to lo oxcluaing D to 12, and 
ÏJ f5 to 8. 
The seventh step places college and vocational school 
students at the location of the nearest school. Colleges are 
restricted to the central city. Ail college students are trans­
ferred to the central city. Vocational schools luay locate in 
luc^l Oi; ô or vice centurj v/ull. 'i'ho variable XOD(lll.i) 
refcrj to the level ez oucput of vocational Ljchools in che 
central city, the service center and the local center, as I 
equals 1 to 3, respectively. If X0D(111,3) is greater than 
zero, then vocational schools are located in all centers and no 
adjustment is needed. If MOD(111,3) is equal to zero and XCD 
(111,2} is greater than zero, then vocational schools are lo­
cated in the service centers and the central city only. If 
there are no vocational schools in local centers, vocational 
school students from local centers are transferred from the 
local center to the nearest service center or local center. The 
la^a alternative, when both X0D(111,3) and X0D(111,2) equal 
zero, indicates that vocational schools are located only in the 
central city. If vocational schools locate only in the central 
city, all vocational school students are transferred to the 
central city. 
The equations corresponding to the adjustment of college 
students are Equations 81, 22, and 83. Two sets of equations 
correspond to the last two alternatives for vocational school 
students. If vocational schools are locatcd in all centers 
Equations 84 to 90 are skipped. If vocational schools locate 
in all service centers plus the central city/ then Equations 
84 to o8 are used and liquations 85 to 90 are skipped. If the 
vocational schools are located in the central city, then 
Equations 84 to So are skipped and Equations 89 to 90 are used. 
DEMO(3,1) ^ J ,1) H- DEMO(3,2) * 8 + DEMO( 3, 3) À 72 
(81) 
\ Ù f Q J / ^  ) DEMO(3,7} U + DEMO( 3 f 2) * 72 
(82) 
DEMO(3,2) 
-
DEMO(3 ,3) = DEMO(3,7) = DEMO(3,8) = 0 (83) 
DEMO (2,2) DEMO(2 ,2) V DEM0(2,3) •k 8 (84) 
DEMO (2,1) = DEMO(2 ,1) DEMO(2,1) * 8 (85) 
DEMO (2,7) 
-
DEI-.O {2 ,1) + DEM0(2,8) •k 8 (86) 
DEMO(2,6) DEMO(2 /Ô )  - r  DEMO (2, S) 8 CO
 
-
J
 
DEMO(2,3) 
- DEMO(2 , £ )  - 0  
C
O
 C
O
 
DEMO(2,1) - DEMO(2 ,1) DEMO(2,2) * 8 + DEMO( 2, 3) * 72 
(8S) 
DEMO(2,2) = DEMO(2 ,3) DEMO(2,7) = DEMO(2,8) = 0 (90) 
The eighth step in calculation of the DEMO matrix of the 
population-location sub-model allows the re-evaluation of the 
DEMO variables for women to eliminate the possibility of an 
unmarried non-student adult female to be unemployed. The portion 
of the population-location sub-model that assigns jobs to the 
population is discussed in the next section. However, the 
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eighth step adjusts female population eliminating the possi­
bility of unemployed unmarried non-student non-retired adult 
females in all centers. The rationale used to assign jobs to 
women is to employ all non-retired non-student unmarried fe­
males to the jobs available before any married women are assigned 
jobs. Hence, if the number of jobs for women exceeds the number 
of non-retired non-student single women in each level of place, 
then no problem exists and no adjustment is needed. 
An observation of the data on female employment indicated 
that the problem of insufficient jobs for females is more likely 
to arise in the smaller level of centers. If there are insuf­
ficient jobs in the local center, then the excess number of 
non-student non-retired single females is transferred to the 
nearest service center or central city. Then service centers 
are tested for an excess of single females. If service centers, 
too, have an excess number of single females, then excess fe­
males are transferred to the central city. 
Total female employment in each local center is denoted 
DEMO(22,8). The number of non-school unmarried 18-21 year olds 
in the local centers is denoted DEMO(2,8) and the number of un­
married 22-64 year old women in the local center is denoted 
DEMO(13,8). Define: 
SUM = DEMO(8,8) + DEMO(13,8) - DEMO(22,8) (91) 
If SUM>0, then there are SUM too many non-school non-retired 
females in the local cen^cz^. Those woraen must be transferred 
to the service centers and zhe central city. Define: 
CUN = SUM * D2%0(8,G)/(02^0(8,8) + DEM0(13,S)). (92) 
SUM is the nuTiiber of 18-21 year old women transferred and SUM 
less SUN is the niuvùjer of 22-64 year old women transferred. That 
is, u.ie nu;;iber or a^e-class transferred is proportional to 
the ccLal in that cl.iwt;. The transfers are according 
to Zcuationj 52 to SC: 
ni-vo(5,S) = DEMO (3,3) - SUN (93) 
D2M0(3,7) = DEMO (3,7) 4- SUN * 8 (94) 
DEMO (8,6) = DEMO (3,6) -i- SUN * 8 (95) 
DEMO(13,8) = DEMO(13,3) - (SUM - SUN) (96) 
DEMC(13,7) = DEMO (13,7) -r (SUM - SUN) * 8 (97) 
DEMO(13,6) = DEMO(13,6) + (SUM - SUN) * 8 (So) 
If Smr.^0, then Equations 93 to 98 are skipped and a new 
value for SUM is calculated for service centers as shown in 
Equation 99: 
SUM = DEMO(8,7) + DEMO(13,7) - DEMO(22,7) (99) 
IF SUM>0, then there is an insufficient number of female jobs 
in each service center and the adjustment corresponds to that 
above. The adjustment when SUM>0 is summarized in Equations 
10 0 to 10 4 : 
SU:{ = SUM DLM0(3,7}/(D:3M0(S,7) + DEMO (13,7)) , (100) 
D3%Q(8,7) = DZM0(6,7) - SUN , (101) 
D2M0(3,6) = D2M0(3,6) + SUK * 8 , (102) 
DL':-;0(13,7) = D^X0(13,7) - (SUM - SUN) , (103) 
DZ:-:0il3,ô) = DZM0(13,G) 4 (SUM - SUN) « 8. (104) 
If SUM had been less than or equal to zero Equations 100 to 10 4 
lujc 1J chcrc uru ua injullicicnt nuir.bcr 
of fe;:i>^ le jobs in -chc cen-rc.! city. Define: 
SUM = DEMO (8,6) D2M0(13,6) - DEMO (22,5) (105) 
If SUM>0, then there are too luany unmarried non-school non-
retired fenales in the central city and they are transferred out 
of the area. Equations 105 to 108 summarize the adjustment. 
SUN = SUM * DEMC(£,6)/(D2MO(S,6) + DEMO(13,6)) (106) 
DEMO(3,6) = DEMO(8,0) - SUN _ . (107) 
DEMO(13,6) = DEMO(13,6) - (SUM - SUN) (10 3) 
If SUM had been less than or equal to zero the last series of 
adjustments would have been omitted. 
If any transfers of people were required in the eighth 
seep, other elements would need to be readjusted. For the most 
part, the readjustment involves summation and subtraction. The 
equations required for the final adjustment of the variable in 
the DEMO matrix are not included. 
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The liinth step fillc out the niutrix denoted XZD. XED 
contains all the students and children under five for the three 
centers and the farraing area. The first row refers to college 
students. Since college students are located only in the central 
city, only the first eleir.ent of the first row will have a non­
zero elen^ent. The first eleiuent of the first row is the sur, 
of male and for.Uilc college students. The second row of the 
aL;d ..laLrix refer.; to vocatior.ai school student;; and is dlroccly 
available froia uhe DEMO ;r.atrix. Equations 109 and 110 show che 
calculation of these i.i^gni Ludes. 
The average nuivJoer of children in a family with children 
iL, denoted AA(13) . The proportion of all children in the 0-4 
age class is denoued AA(12). The total nuiiiber of families witii 
children is available from the DEMO matrix for all levels of 
places. Hence, the number of preschool and school-age children 
can be located by the appropriate multiplication as shown in 
Equations 111 and 112. 
ZD (1,1) = DEM0(3,i) DEMO(3,6) (109) 
XED(2,I) = DEM0(2,I) + DEM0(2,I + 5) (110) 
XBD(3,I) - (1, A.A(12)) AA(13)* (DEMO(20,I) 
4- DEMO (14,1 + 5) ) (111) 
XED(4,I) = AA(12) * ;e\(13) (DEMO (2 0,1) 
f DEMO(14,I + 5)) (112) 
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I runs fror.i 1 to 4, 
AA(12) is proportion of children in 0-4 age class, and 
AÀ (13) is thù ciVvirags nur:l;Gr of children in a family with 
children. 
The tenth and final step is the calculation of the total 
nurriber of consuming units (CUNIT) and total population (XPOP) 
in each of the three levels of central places and in a farming 
uivui. ."v uniL 13 defined uu the total nuinber of adults 
less the nuz'tber of ii^urriee cuujles. These tv;o vectors are 
directly available frcci the DnMO and X2D matrices. Equations 
113 and 114 show the calculation of these two vectors. 
CUNIT (I) = DE%0(21,I) T ûL;rlO(21,I + 5) - DEMO (5,1) 
- DE^O(10,:) - DEMG(17,I) (113) 
XPOP(I) = DEMO(22,I) + DEXO(22,I + 5) + XED(3,I) 
V XED(4,I) (114) 
where : 
I runs from 1 to 4. 
B. Mating Section 
In "the raating section of the population-location sub-rùodel 
employment by occupation and sex data (XEMP) and the demographic 
data, discussed in the previous section, are used to calculate 
the distribution of eonsuraing units by occupation. The total 
variety of jobs are grouped into eight occupation classes. Not 
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all con.surr.ir-g uniùi. ci.n bo ciucjified by the eight occupation 
classes. £or.-.e consuming units are made up of students and 
retired parsons. To classify all coasuming units, the pseudo-
occupation classes oi s'cuden'cs, retirement, and house-keeping 
are added. 
The output of the iv.ating section of the model is summarized 
in an SO component veccor,. denoted ^L^TING. The information 
eonLained a.n refers e..ly one level oi: central p lace 
a% a -uime. C'hu ln^er.:.ae_on for luvul of central places 
is then used to calculate the income distribution for that level 
of central placu. The income section plus the next section on 
income distribution are closely related in the computer program 
but are separated for expository purposes. 
The first eight elements of the Mi^.TING vector refer to the 
number of single men and married men with non-working wives. 
Elements 9 to 72 of the MA.TIaG vector refer to married couples 
where both husband and wife work. The elements 9 to 15 refer 
to such families where the husband is a professional and the 
wife is employed in one cf the eight occupation classes, respec­
tively. The elements 17 to 24 refer to families where the 
husband is a manager and the wife is employed in one of the 
eight occupation classes, respectively. The remainder of the 
elements of the M-.TIaG vector up to element 72 are defined in 
a similar manner. Elements 7 3 to 80 refer to the eight occupa­
tions for single women. Element 81 refers to single retired 
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persons. Element 82 refers to married retired families. The 
last element, number 83, refers to adult students. 
The magnitudes of the last three elements of the MATING 
vector are directly available from the DEMO matrix. The sub­
sequent discussion includes the calculation of the first 72 
elements of MATING. 
From the discussion of the previous section it is evident 
that the elements 9 to 72 of the MATING vector have positive 
elements only if there are more female jobs than there are un­
married non-school non-retired adult women. However, the absence 
of working wives is unlikely to occur for all centers and a 
grouping of working husbands and wives is required. The rationale 
used to mate working husbands and wives is that husbands and 
wives in jobs in the same education class of occupation will tend 
to be mated. Specifically, men and women in college level jobs 
will mate with each other unless there is an insufficiency of 
either sex. The husbands or wives remaining after this mating 
then group with persons in vocational school jobs. Finally, 
the remaining men or women from the previous matchup are grouped 
V7ith the persons with high school jobs. When the three matchups 
are completed, the mating of married and working men and women 
is completed. 
The mating section of the population-location sub-model 
is divided into a number of steps. The first step fills out the 
MATING vector for the case where there are no married females 
Male employment 
by occupation Male workers 
without wives 
or with non-
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by occupation 
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Figure 10, Flow chart of the mating section of the population location submodel 
e:r.ployecl. Ail r:.c.lc jobs fill zhe first eight eloiricnts and-all 
fenale jubs fill al^ncnts 73 to SO of the MATING vector. The 
variable natrix XEMP contains the information for calculating 
the elojuont of . The firs-c eight rows of XBMP refer to 
the nuiVuDer of jobs for ir.en in euoh of the eight occupations. 
The next eight elcr.jnts refer to the nuiïiber of female jobs in 
the ciyhL occupation clajjes. The 17-th row refers to total 
;;Kilu job J -ne the iJ-th rov/ to to Lai J-Oiuule joWiJ. Row 19 icleru 
oO %ocal i_:..plvy.'.iui.t. in "che case \;here no r.iarriec women are 
employed Equations 115 to 117 show the calculation of MATING 
vector. 
MATING(I) - XZMPfor I = to 8. (115) 
MVriNG(I) - 0, for I = 9 to 72 (116) 
MATING (I) = X2MP(I-o4),II), for 1=72 to SO (117) 
The second step fills in the nuniber of single working 
women, -ehe number of single men, and men with non-working wives 
in the Z-JA.TING vector when some married women are employed. 
Define the variable SUMl as the total number of single women 
that are not in school or retired. The non-school non-retired 
single women are assumed to have the same distribution of oc­
cupations as all women. Define SUM2 as the proportion of total 
women made up by SUMl. Elements of MATING from 73 to 80 are 
equated to the total employment multiplied by SUM2, as shown in 
Eauation 120. 
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The occupations of iv.on with non-working wives or single 
men are assuiiicd to be proporuional to the rr.ale occupation cis-
tribu'cion. SUM3 is defined as -cho total nurrJoer of nen with non-
working wives divided by the total number of male jobs, vne 
clczents of i-IATlNG frora 1 to 3 are equated to the total ^ale 
e:r.pioy.;ienu by occupation ir.ultiplied by SUM3, as shown in 
E^uz-ion 122. ^^uazions IIS to 122 sur^^rize the algebraic 
analyuiu co th., DcCond utop. 
SUXl = D2;M0(o,I - 5) f DZXO (13, 1 + 5) (IIU) 
su:.:2 = SUMl/XEXP (13,11) (115) 
MVTIaG (I) = SU:-:2 XSM? (I-S4,II) , I = 73 to 80. (120) 
SUM = (X2;M?(i7,ÏI) - (X2:-iP(13,II) -SUMl))/ 
X2MP(17,11) (121; 
2C.TI:\G(I) =: SUM3 * X2%?(I,II), 1 = 1 to 8. (122) 
Kow the raating vector is filled out except for the married 
couples where both husband and wife are employed. The rationale 
for grouping husband and working wives into consulting units 
has been discussed. The grouping is divided into three parts 
corresponding to the next three sueps. To complete these next 
•chree steps, a new maurix, denoted REM, is introduced. R2M 
is an S by 4 component matrix used as a scratch matrix. The 
eight rows refer to the eight occupations. The first column 
refers to the number of men with working wives in each occupation, 
The second column refers to the number of working women by 
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occupation. Xouo that the su.t. OZ the elements in these two 
coluinns is cqc^l. 
The third step groups 'ccc;c'cher the men and workiiiiy wives 
wiuh college level jobs. Define SUMl as the nurràaer of college 
occupation males end Su.':2 us the number of collcgc occupation 
females to be mated. SUX1>SUM2, then all college occupation 
women are muted \vith college occupation men, leaving some col-
icge eccupaticn :v.en Lo bo with other women. 
then all college occupe.tion men with v/orhing wives arc mated 
with college occupation women. In rare circumstances SU.Xl miay 
equal SUM2. 
Consider the case where 3UM1>SUM2. The procedure requires 
the calculation of the excess numJoer of college occupation 
males. The term "excess" refers to the number of males zhat 
musu be mated with non-college occupation females. The third 
column of ÂSM is used to store the numbers of excess men. The 
tozal excess in each occupation is proportional to the total in 
uhat occupation. The uozal excess number of college occupation 
m.en is equal to SUMl less SUM2. The first columji of REM is 
adjusted by removing une excess males. The sum of the first 
two elements of column one now equal the sum of the first two 
elements of column two. Equations 127 and 123 make the necessary 
adjustments for the case where SUM1>SUM2. 
For the case where SUM2>SUM1, the procedure is to calculate 
the excess number of females and place these in the first two 
rov/G or colur.iri, four. Cc_u:v-n tv;o ia then redefined to cxclude 
the excoss fcn'ialct;. A^^in, the of the first two rows of 
colurr.ns one and two arc equal. Equations I'zi and 130 muku Lhe 
necessary adjustments ror the case where SUM2>bUMl. 
Four eloruents of zhe vector may now be filled. 
Zlezenû^ S and 10 refer to professional husbands with profes­
sional and manager wivcS, respectively. The assumption used 
in vin.J Lhu:ju ^na vLvc^ 1.; to have thv percent-
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professional wives. Consequently, both male classes will have 
the sane percenzace of iv.^nacjer wives as well. The mating is 
shown in Equations 131 and 122. 
The lasa part of the third step redefines the first two 
colurruis of REM matrix to exclude the raen and women mated, as 
shown by Equation 133. The tozal set of equations corresponding 
to third step is Equations 123 to 133. 
REM(I,1) = XEM?(;,II) - MATING (I), for I = 1 -co S, (123) 
REy.(I,2) = XSM?(I + 3,11) - Z'giTIKGd + 72), for I = 1 to 3 
(124) 
£UM1 = REM (1,1) 4- REM(i,l) (125) 
«SU:-:/ == RiCMf]., 2) -H ELE}I(2, 2) (]L26) 
RE%(I,3) = REM(I,1) * (SUMil - SUM2)/SUH1, 
for I = 1 to 2 (127) 
REM(1,1) = REM(1,1) - REM(I,3), for I = 1 to 2 (123) 
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REM(I,i) = " (3UM2 - SU%1)/SUM2, 
i'cr I - 1 to 2 (120) 
= RZV(I,2) - for I = 1 to 2 (130) 
MATIXG(I) = ^AV:%G(:) 1- 1^:1 (1,1) - REM(I - 0, 2)/ 
lor I ^ D, 10 (131) 
BATING (I) %AVIXG(:) + ^2M(2,1) * REM (I - 16, 2)/ 
fc- I = 17, 18 (132) 
•  • • • > •  '  '  •  \  ,  " I  ' • )  '  ' )  /  \  
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S coo lour io oi::ilor oo stop ohroo with the exception that 
no"..' the first five ccoup^-cio:-. are incliidcc. The case 
whore there is an excess of r.ier. is handled by Equations 136 and 
137. The case for ^.n excess of v;cr.ien is handled by Equations 
133 and 139. The filling out of the MT^TING vector is shown by 
Equations 140 to 144. 
su:-:i = 2  ^ i^ M(i,i) (134) 
SUM2 = REM(I,2j (135) 
1=1 
REM(I,3) = REM(1,1) ^ (SUMl - SUM2)/SUMl, 
for I = 1 to 5 (136) 
REM(I,1) = REM(:,1) - REM(I,3), for I = 1 to 5 (137) 
REM(I,4) = REM(I,2) * (SUM2 - SUMl)/SUM2, 
for I = 1 to 5 (13 8) 
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= l<i'X(I,2) - for I = 1 to 5 (135) 
MATING (I) = âATlAG(I) -r rGM ( 1,1) ^ REM (I - 8),2)/ 
) " aE:-1(J,2), for I = 9 to 13 (140) 
J-1 
XATING(I) - BATING (I) v RiJ3l(2,l) - RE'-uI - lu,2)/ 
V ^ for I = 17 to 21 (141) 
u- i 
X_.TI^G(I) - ^ ^ JX(j,l) * R^X(Ï - 24,2)/ 
y " 32^ (J, 2), for I = 25 to 2b (142) 
M-.Ti:\G(I) = KITING (:) -• REM (4,1) REM (I - 32,2) 
I ^ REX(J,2), for I = 33 to 37 (143) 
.TING (I) = MATING (I) -- (5,1) " REM (I - 40,2)/ 
y ^ REM(J,2), for I = 41 to 45 (144) 
J-1 
:M(I,J) REM (I, J -r 2) , for I - 1 to 5, J = 1 to 2 (145) 
The last step in the mating section of the population-
location sub-iiiocol io jin;ilar to the previous section with the 
exception uhat no excess iv.^les or fer.ales can now occur. The 
absence of excess xales and females eliminates the need for any 
prior adjustments. Tne remaining elements of the yiATING vector 
are filled cut bv Ecuation 146. 
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^A?INC(I) = BATING (I) T R2%(L(I/8),1) * 
+ 1; 2)/T " RE%(J,2), for I = 3, 72 (146) 
J-1 
L is a iunc-cion that calculâtes the largest integer less 
tli^n the argur.;cnt, and 
LL is a function that calculâtes the remainder of an 
arc'UTAJ^nt expressed as division of one uUiLibor by another. 
Tl.c uingr oJ ha:v:Jv.:.uc v...d working wives concludes i:ho 
calculation of the vector. '.'he first eight eiervients 
correspond to "che nuiiibcr of single r.cn or married men with non-
working wives in the eight occupation classes. Elenents 9 to 
72 correspond to the couples where both husbands and wives work. 
The elements 73 to GO correspona to the nuniber of single women 
er.ployed in each of the eight occupation classes. Element SI 
measures the number of single retired persons. Element 82 
measures the nuir-3er of retired couples. Element 83 measures 
the nurriber of adult, students. The MATING vector refers only to 
one level of central place at a time. The program is designed 
to calculate the XATING vector once for each of the three levels 
of central place. It is not calculated for the farming areas 
since all employed persons in farming areas correspond to the 
second element in the I-LVflNG vector. 
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in the IGVl'llCG vccuoj income by occù^ûciùn is usee to c&lcu-
lato the inccr.c dijtribu'cion for each level of central place 
end for the f..r::izç ere_. .he incorae distribution d^ta is 
s-corod in a GO Ly -. ..v.cri;-: denoted XIXC. T-ia four GO" xr.vns refer 
^ i » V — w » • «^ — -— L- ^ '»•«/ •••—•>^-».v 'w — — & • »»'w -L. ^ J- O • * » » sV » * 
refers zo an incc.v.e of 50v dollars and rov/ two refers to an 
incor.e of IGCC dollars. The income lc\"^-l of a row is 500 times 
the i"."ar.-à)er of rhe rov.. hence incoiv.a levels are restricted to 
SCO dollar incre^ena^. 
The only new infor^aa.on used in the incoze distribution 
section of rne peyalaaio.. l^c^ticn sab-^odel is the incoine by 
occupation, hyp^ndi.-; b ^2scas^es the calculation of incor.e by 
occupation. In the various runs of the model two levels of 
income are assumed, ^ua, for any one run of the model only one 
set of income by occupation data is used. The income by oc-
cupau-on dc.ua is sacred in an 33 componena vecuor, denoted 
XlhGC. The 03 componenas of hlhOC correspond to tne 03 compo­
nents of }^.TlhG. hence, the lirst eight components are merely 
the income levels for e-ch of the eight occupations. Likewise, 
the income level for component nine of the y^'.TIXG vector is 
the sum of income for two professionals. The income for 
 ^^  ^ .... 1 •' - > -  ^  ^iyM '.«I •" f \ T" r 1 /-, t"". , r". v. f Vr ' • » » *' * # W  ^ L.^  — A b—' \ • •• k • WW A. A,  ^* « k ' V Wm 4* tZj W * * t»* mi#  ^
niana^or, Zlc:..u::':L > v.:, "/:'; ccc c^lcul^Zec by sur^^ning the incoco 
of aulu w^.d fw:;..ulo . The elements 73 to SO contain 
the incor..c Ly vccv:v.\:icr. Element Wl is the iaco:.;o of a 
rcci^ed pjzjon cr.c oL^z.jnt j2 for married retired consuming 
•unito is Uvice whe incor.'.e for single retired ocrson. Elenient 
 ^ L.i CJ i, <_!. i i •>• y kj 
.;o fro.TI ull Go-r 
prior to fodcrc.1 or social security pc.yr.ents and prior 
to staze and local tw.::o;i ^6 well. Subsequently, social security 
payi.'.ents and per^on^l ea,:ee are rerr.oved zo calculate disposable 
incore for use in una can^u::_'tion function. 
The precedi.-g di-cussicn indicates sor.e of the assumptions 
made abouu income, lu is c_so assumed th^t che income for the 
same occupc-uion as ia^nu.cal for r.ien and women. Also, income 
in a_l levels of cenuv,rs are une same for all occupations, which 
means, for instance, uh^u une manager of a business firm in the 
central ciuy earns uhc s^.me income as a farm manager. 
Che final Sv;Cuion ruquires cnly one step. The nurfber of 
persons in each incemo cl^ss must be obtained from uhe nur.ù;er 
of persons in each oeeupauion. The income class for the pur­
poses of the hlhC mauri;-; can be obtained from uhe XINOC vector 
by dividing the value by XIaOC by 500. Then, once the correct 
row of X:NC is obtained, uhe number of units in that class is 
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obtained fron\ rhe MATIXG v^ctcr. The income-distribution 
analysis is sun'jv.arized in Ecuaticns 14 7 and 148» 
IJJ = XINCC(IJ)/5C0 (147) 
XINC(IJJ,II) = XINC(IJJ,II) + MATING(IJ) (148) 
where : 
IJ runs from 1 -co S3, and 
;i ref'irs to one oi the three levels of centers. 
The ir.co::.c lcvc_j ler L..e ru...^ininr conounin^ unitw (fariu 
managers) are added by Equations 149 and 150. 
IJJ = XIXOC(2)/500 (149) 
XIXC(IJJ,4) = iiA(32) (150) 
where : 
AA(32) is the nur.'iber of farmers assumed to be in a loca 
market farming area. 
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l.\ Lcz III the c^ gr^ g^ zc -ir^ a relations that were used 
to co^^trucL Lhu rriodvil vcro diccucjcd briefly. In tno previous 
two chapters all the spatial c-lloc^tion procedures were dis­
cussed in detail. The population-location sub-model also con­
tained the calculation ot the area uorals for the demographic 
^:.d ^he incoze dii.buc.Lcn oi oonoUin-i n>j . rha 
ciscuscion in %hu Uv'u yrcvl^u•; chapters corresponds to the 
discussion of all the sub-models or sub-routines of uhe model. 
In this chaptcr the main program is discussed in detail, 
Kith the exception of the demographic components, the main 
model corresponds to the detailed discussion of the concepts 
and linkages of a rural ar^a economy initially discussed in 
Chapuer III. The first section of the discussion of %he mc.in 
model is concerned v.'iun tne meuhod of solution of tiiC rr.odel. 
The second section discusses the solution of the exogenous and 
agribusiness secuors of the model. The last section discusses 
the solution of une residentiary sectors. Residentiary sectors 
were previously defined to include the agribusiness sectors. 
However, when the uerm residentiary sector is used in this chap 
ter it refers to the residentiary sectors exclusive of agri­
business secuors. 
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A. Sol^vio^ ol tho Model 
The so'c. oz cqu^\-ivj..o, co , input variables ^nd 
data thcu iTi3,Ke up uhe ^udul are not cclvcd analytically to ob­
tain a solution. The solution is obtained, only approximately, 
by iterative procedures. An initial solution of the output 
levels and spatial distribution of that ourput for all the 
residentiary ueccorG, the level of activlLy for the basic sec­
tors and the incc.ue level of cach occupation are the input vari­
ables. The equilibrium level of output in each industry and 
its spatial alloca-cion, income, employment, and population are 
the main output variables. 
The solution to the model is completed in two steps. Only 
•une second step requires it^rarive procedures. Section B con­
tains the solution of the basic and agribusiness sectors and 
Section C contains che solution of the residentiary sectors. 
The first step involves the calculation of the level of 
output and the optimal spatial distribution of the output in the 
three basic sectors and the agribusiness sectors. No iteration 
is required for solution of output levels in the basic and agri­
business sectors, since their output is not dependent on the 
income, population or employment in the economic area. 
Given the solution of the basic sectors and agribusiness 
sectors, plus an initial estimate of the solution to the resi­
dentiary sectors, the level of employment by occupation and sex 
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is calculated in the second step. Employment by occupation and 
sex is the basic input to the population-location sub-model. 
The output of the population-location sub-model is income by 
consuming unit, population and education needs. The output of 
the population-location sub-model, via consumption functions 
and ratios of population and students to public and special 
sectors output, is used to recalculate the level of output for 
all the residentiary scctors. When total output of all produc­
tion sectors is spatially allocated, it is compared with the 
initial solution. If the initial solution corresponds to the 
derived solution, then the derived solution is the solution of 
the residentiary sectors output. If the derived solution is 
different, then it becomes the new initial solution and the 
second step is recalculated. The sequence of calculation in 
the second step corresponds to an iteration. The iterations 
continue until the derived and initial solutions are identical. 
B. Solution for Basic and Agribusiness Sectors 
The total output of the exogenous manufacturing sector and 
the exogenous government sector are read directly into the 
program. The third basic sector is farming. As was discussed 
previously, all farms are assumed identical and are described by 
a 12 component input-output vector. The twelve component input-
output vector is read into the program. 
Typical 
farm 
inputs 
and 
outputs 
Total area 
output of 
agribusiness 
sectors 
/ / 
Agribusiness 
sectors 
industry 
location 
model 
Exogenous 
manufacturing 
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industry 
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Figure 11. Flow chart of solution of basic and agribusiness sectors 
There arc 12 agribujincsj jec-cors corresponding to doctors 
2 to 13. The first c,'roup of six rectory are the farra producc 
proccuuiny L,cCuOrj. Z^oh ecctor is assumed to procc^s one of 
the six typus of fc.r:a produco. The si:-; types of farm produce 
are: (1) raoat anixals, (2) poultry, (3) dairy products, (4) 
eggs, (5) corn and other grains, and (6) oilseeds. The second 
group of six sectors are the farm supply aecLors. Each of the 
fur.u supply sec'cors is assu..\;d to supply one of thu aix cate­
gories of far..: inputs. V.-.c oi:: classes of farm inputs arc: 
(1) new r:>achinery, (2) hardware, (3) r.\achinery repair, (4) feed, 
seed and fertilizer, (3) fuel, and (6) livestock services. The 
far^ service stores are assumed to sell all their output to 
farvAs. Hence, their total sales are equal to the nuiTiber of 
farms in the economic area multiplied by the purchase per farm. 
For the farm produce processing sectors, the level of activity 
of uhe firm is measured by the input of farm produce. Eence, 
the ucual output of the farm produce processing sectors is 
determined in an identical manner. 
Vh'.en the total output of the basic and agribusiness secuors 
for the total area is determined, each sector is spatially al­
located. :\o spatial allocation is required for the farming 
sector. The twelve agribusiness sectors are optimally allocated 
among the three levels of central places by the first location 
sub-model. Exogenous government and exogenous manufacturing are 
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spatially allocated by the location model shown in Table 2 of 
Chapter IV. 
C. Solution of Residentiary Sectors 
The discussion of the solution for the residentiary sec­
tors includes only the first iteration. In the program an 
initial solution is read in to provide a starting point. The 
initial solution includes area level outputs for each sector 
plus the distribution of the total among the 81 centers of the 
economic area. 
For the residentiary sectors, the total level of output is 
not independent of the variables calculated in the population-
location sub-model. Hence, it is necessary to calculate, not 
only the output of the production sectors, but also the popu­
lation and income variables in each iteration. The iterations 
continue until two successive identical solutions result. 
The iterative section of the program can be divided into 
several portions or steps. The first step is the calculation 
of employment by occupation, sex and area from the output of all 
production sectors by area. Employment by occupation is then 
used as an input to the population-location sub-model. The out­
put of the population sub-model is the number of consuming units 
by income level and area plus the related demographic data. 
The second step uses the data output of the population-location 
sub-model to calculate the level of output for the public sectors 
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and the special uectcz^. the totc.1 endogenous tax rate 
is calculated and, when added to the exogenous tax rate, is 
used to convert personal ineu...c to disposable incor-c, The third 
step Uoi_j the Cis^ri^u^ion oi consazing units by income class 
and the di^poaLbl^ income of eu.ch income class to calculate the 
total demand for uhe consumer goods sectors. The fourth step 
augments the output in the motor vehicles sales and service 
sectors by the d<^.,L.nd by nvn-househoid sectors, 'riic fifth a Lep 
calculates the number or consu;:.ing units at each distance from 
each level of central place. The last step of the main program 
applies the appropriate industry location model to all of the 
residentiary sectors. 
In step one, as well as output by industry, three sets of 
data inputs are required. They are employment-output ratios 
for all sectors, an inde:-: of occupation profiles to be applied 
to the employment in each sector, and the occupation profiles. 
The employment-output ratios are summarized in a 116 component 
vector denoted ZOCON. The estimation of 3CC0N is discussed in 
Appendix 3. Total employment for each sector is obtained by 
multiplying total output by the employment-output ratio. 
Total em.olovm.ent is disaggregated into emolovment b\' occupa­
tion and sex components by multiplying total employment by the 
appropriate occupation profile. There are 21 different profiles. 
Zach of the 115 non-farm industries use one or other of the 21 
occupation profiles. The profile is selected by an index, 
Ij4 
ùo:;oLoù OCZ;!D. GCIKJ iu a 113 vccrcr v.'hc-c Valuer 
rancG over the integers froji 1 to 21. Tuo ccû.pcncnt fer c.gri-
culturo is Icjc undefined, siiicc agriculture is handled sepa­
rately. The cccupaeion inèux for each sector is listed in 
Table 2. Gccuoation profiles are contained in a 21 by Iv matrix 
lGCCCr\ • 
Tho- wic.:. on is not stored for czch 
'1 r.*.âtri;-. denoted . Lcua-ion 151 s how y tné calculation for 
the thre-e l^vel^ of central placee. Equation 152 shows the 
specification of the nuzber of far^ managers. 
X2:-:P(IJ,I) = 7  ^EOCON(ii) ^  
ECCCO%(OC:XD(I:),IJ), for I = l to 3, 
and IJ = 1 to 6 (151) 
= A: (32) (152) 
where : 
Ij is an index over the 16 occupation and se:-; classes, 
I is an index over the 3 levels of central places, 
XOD(II,I) is the level of output for sector II in central 
3 —, 
(2, ; is the nu:.'b)er of :-.ale zanacers in a local 
farming area, and 
AA(22) is the nu:.±)er of farms in a local farzing area. 
The Liûcond proceeds ^ftcr the population-location 
sub-;v.odcl hi-s transzo^ zod the employment data to population, 
inconie and consurainr a^it^. The uctal output of spccial sectors 
sectors 13 to 21, is ajuu.r.ud to be proportional to total area 
population. The special sectors are: (1) lumber and electrical 
supplies, (2) hotels ana motels, (3) business services, (4) 
construction, (5) transportation, (G) wnolcsale trade, and (7) 
utilities. The e.-luul^tio.: oi total output in these sectors 
O ^ WW i m L. L# 'SmJ * * •«/ # 
Public expenditure in the endogenous public sectors, with 
the exception ol the education sectors, is calculated in an 
identical manner. The endogenous public sectors calculated as 
a function of income are: (i; public administration, (2) 
police and fire protection, (5} roads, (4) public recreation 
and libraries, (5) welfare,, and (o) hospitals. The calculation 
of total output in the^e sectors is shown in Equations 15 4 and 
155. 
The total public expenditure in the three education sectors 
is assumed to be a multiple of the student enrollment. Total 
student enrollment in college (XZD(1,5)), total school enroll­
ment in vocation schools (XTJ(2,5)), and total elementary and 
secondary school enrollment (aED(3,5)) are outputs of the 
population-location sub-model. The total public expenditures 
on elementary and secondary schools, colleges, and vocational 
schools are calculated by Equations 156 to 153, respectively. 
T..C tot^_ cxvunaiture, dencccd 
SUM, is Q'otaincd by ac:c._tion of all cauoycriGUS public expendi­
tures as ii'.-.OM.i in HL^uc.eion 15S. Before tax rate on incG~,e can 
be calculated, total personal incoi.ic raust be calculated from 
ineer.e by censuring unie^ da^a of the population-location sub­
model. UXITY iu uhe variable denoted to Lie a sure unit incorae. 
Ivh^ n -cne unit incceie corresponds ee personal income. La'I L'Y is 
each level of ineo./.e fer eacn _evel of place is denoted IUdC. 
alternative incoïïio levels. 
Row 2 is an income level of 
:ow. The four columns 
refer 1:0 the four levels of c^ntr^l places. Total personal 
income, denotca TOT^dY/ is calculated by sumx.iing over all con­
suming units in all levels of places as shcu'n in Equation 16 0. 
come to disposaj_e aneome, it is necessary to aac to tne .eaeral 
" / 
The proportion of endogenous government paid by persons is cal­
culated from empirical daua in Appendix E, and denoted AA(l-C). 
The overall uax rate, denoted ThX, is calculated in Equation 
161. The unit disposable incozi'.e is denoted UNITY after the 
personal uax has been removed as shown in Equation 16 2. 
XCD(II,4) = X20?(5) * , for II = 15 to 21 (153) 
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AA(:I-L5), for II = 107, 100 (154) 
vûJuI/'l) - X?C?(3) '• AAVII-33), for II = 112 to 115 (115) 
XOD (105,4) = %^D(j,5) w ^^X3G) (15G) 
XOD(110,4) - XED(1,5) AA(2G) (157) 
X0D(111,4) - XED(2,5) * AA(29) (158) 
3 
X0jj(i;:,-i} (159) 
TÛÏALY =  ^ IJ « U.CITY « XIXC(IJ,1) + IJ * 
_Lw —X 
U3IÏY " Xi:.C(IJ,2) - 3 + XIaC(IJ,3) * IJ * 
UXITY •• 72 - XlXCdJ,-:) * IJ * UNITY 31 (130) 
TAX = AA(31; + Su:-- ^ AA(1%)/C0TALY (loi) 
UXITY = UNITY - (UXITY - TAX) (162) 
whore : 
XOD (11,-1/ 1:0 tcti-l &re_ output for sector II, 
X?Ci?(5) refers -co %Ou^l c-rea population, 
JJ. {II) for II = 15 -zo 21 are employment in special sectors 
over total area populazion ratios. 
;-_"-(II) for II = 22 to 27 are public expenditures over 
population r^uios, 
:Ji.(II) for II - 23 to 30 are public expenditures per 
student ratios. 
13 J 
A.--(1-1) is or govGrnn;sn-c r^ Vcnuo 
fron and 
(31) is r^zio of c;:oror.0u3 r;overnrr.onr taxes over ûozal 
national porscnal inccza. 
The third step oz the ieeracive section of ehe model cal-
culates the demand for the output of uhe cons unie r roods sectors, 
but only ehe frrse seven eerre^pene to expenditures for ehe o5 
consumer goods sectors, 'ihe consumption function are of ehc 
• ticn 2 i:: Chapuer III, The function shown in 
; transferred to the form: 
cc%sPA(i,j) - LhP (cgaspi.(i/i) + co%sr^(i,2) * 
— (xooj 
wh^re: 
C0hSPZ(I,3) is consumption of I-th class of consumer 
goods, 
CGaS?a(I,_} is ehe natural logarithm of the multiplier, 
CChS?A(I,l} is ehe elasticity with respect to income, 
UhluY * IJ is a level of disposable income, 
ZX2 is a function indicating exponentiation, and 
hLGG is a funceicn indicating a natural logarithm. 
Che preceding function shows the consumption of the I-th class 
of consumer goods for consuming units with an income of IJ 
ulsITY. If the _b L/uuTuAcc ever all consuming units 
vith that income a.-.c ùll o\,her inco^u, tGtc.1 ccacnd for that 
category oz rcodj ij calczl^tcC. 
Since the zor cG.:^u.vier roods, unlike the agribusiness 
becuorj, ic eizzer^nc Jor ûir.J^r^.;t iocarions rhe Lotal dcraand 
for -che loe-l :,;^.rket w.roa of each of the three levels of centers 
iL: eelculacéd sep^rate^y. teu.^.1 dcLVw.nd by the eight cate-
w ^ I* « •,_*.. * CM Vy — # — w » m. kw ^ «tw *2/ ^ VV ^ V* , k L ^ L#» émj  ^ ^ L## A * 
trai piece J. Z-'or J v_eael ee 3, -l, end 5; COXSJ::(J,I) corre­
spond to the central city, ehe service centers and the local 
centers, respectev^ly. yi.c ei._ht classes of consuner goods are: 
Ui* J *** W* m « « «• <# » W' W- f 
2) clcching and nisce^lanecus goods end services, 
3) furniuure and ayplieences, 
{} -^dical roods and services, 
 ^ _ '— In L— 'w' — » , 
O y M i3 w « i  ^ àj/ «U / 
7; Other goods and services, and 
o) savings, housing, and ouher. 
Hcaetion 13-1 corresponds eo ehe calculation of total demand h y 
une eignt categories oi consumer goods for each of the uhree 
levels of central places. 
fhe results of the consua-otion function analysis ere con-
i'lO 
C0:\%. COInM iii c. 7 by of ;j^oyor-uiori3 calculatcd so 
that uhc uur.\ oi thu coof:;icior.-j i.: c^ch of the seven rcw% adds 
to one. '.'.hen the uov^ n fzo^  tne consumption fu.-.cLlu.i 
analyjiti ^ro ^^Luipliûc, by the C0:\}:, it converts deaand by 7 
sectors to deiuund by à5 sectors. Thu conversion fror. 7 to 65 
 ^ --S •> V--  ^ \^  •;">*•, " 1 — 
 ^ A m « • A « V V k V % ^  «i. k.' m » * 
CChS7A{:yJ) ^ ^  hhJ ^ » 
 ^ v.#  ^w- w / w y 
IIGoT — — J- "CO o / U — uw u f 
AOD;;I, J-:) - y '' CG::M(J, 11-21) * CONS?N(I,J), 
(I6C) 
:i = 2J: to J.00, ana J = 4, Ù, (.ioo; 
; indexes tnc ^iehe ciesses of consumer gooes, 
J indexes the thre^ levels of centers, 
lb indexes the l^vel of di^noseble incoirae, 
II indexes the production secuor number and the columns 
of the matrix COlh-l, 
:-;ihC(IJ,J) is ehe number of consuming units in the J-th 
level of place \/itn a disuo^^ele income of UhlTY " IJ, and 
:-:Ob(II, J-3} is the eceal a^mand for the output of sector 
II in the three levels of central places. 
The fourth stea increases the demand for the outout of the 
for -_jroducts; Ly inv.uj'cry. L'hu ra^lo of total dczia/.d to 
consur.cz Cc:.\cnd Ij Cc.'.occc (35) . Xotor vehicle sale* 
ucrvicc ccctorJ cutout for all zhrce levels of cen-cri.i ^lc.cv^ 
arc ^^ItiplitJ by ;-i%(35) . 
'I'hc fir t.". s zoo of fho i-eraulvc procoss rodcfincj tho 
« » & U. w— «.u "w — ^  »».«.*« W-.» - - v«-. ••;•«,' •— —. 'v. ' •!- — «^ .O L LJ« Ck V." « «  ^Xi. CL . » Vv ^   ^\y* 11 * 
u:iit3. f'ho firct rev.' of the 7T.0C matrix refers to the distance 
of cozsur^zg u.-.ius frcr. zho central city. Since all central 
placao are assu^^a uo locate az a single point only, the con-
sur/.inr unius in rhc 6cr\ ice centers and local centers nust be 
added, fhe co_ur.n3 of une ^'1,GC :u^trix refer to the nurfber of 
r.iles fron -che c^nzral place. Tnat is, colunn 10 refers to 
the nu.ifjer of consuaiinr i.ni-cs 10 ::iles from the central place. 
]?ro;vi Picure 4 in Chapter 11, it can oe seen that there are S 
local ceneers 12 a;iloS froz ei.e central cicy, Ic local centers 
3o ^rles frora the cenaral city, 32 local centers 43 niles fron 
the central city, and 3 service centers 36 z.iiles frori the 
central city. l:.y Ztialtiplying the nuinher of centers by the nua-
b^r of consu:.iinr units in each level of center, the first row 
— T' " " ' O -- - -jL/W — O « 
Che adju3tir.ent for local centers in the narket area of eac; 
service center is sirûilar. Th 
1(2 
the jorvicc iiL, ..oc incluacc in -clie adjustrà^nt of the 
socond rev; cr i-'LGC, slnCc v.ic cr.tiru service center is assumed 
to be loeet^ë ^.t .i ^joii't. There -re 3 local ceneers ^11 12 
ailes ewey fro.:> the service center. The seccne row of PLGC is 
corrected by edei.ir ei.;::e eraee the r;u..ibur ex ccneuninij ueits 
ill ueeh locel cet^er to the twelfth colimn. Xo adjustment is 
roourreo. for the third eelt..;e ef L'hOC, since no other centers 
(16G; 
— w L-* 4M» •*« — ^ s L" -1# «• ^  tv .i* ^  O ### / W « 
?10C(1,12) = PLCC:^,lLj T eu^lï(3) - 2 
PhCC(l,2:) = 71eC:l,2/; v CU3:Ti3) & IG (167) 
?L0C(1,35) = :CGC(l,t5) - CUKIT(3) * 16 + CuNIT(2) 
" S (163) 
?L0Cil,4&) = ?20C;i,^8) ? CU^IT(3) * 32 (169) 
rLGC(2,12) ^ ^ LGC::,12) + CUA:T(3) * S (170) 
The finel ste^ in the iterative portion, end else in the 
itein progreni, is the cptir^l epetiel ellocetion of the residen-
tiery sectors erenc the three levels of central pieces. The 
residentiary are spatially allocated usinr the industry location 
models 2 to G. The choice of iiiedel for each sector is obtained 
fro:A the location ^odel index, denoted L%IND. LhlKD is shown 
in Table 2 of Chapter IV. 
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VII. QUANTITATIVE ANALYSIS 
In this chapter the results of the alternative runs of the 
model are presented and compared. The output of each run in­
cludes too many variables to consider each one separately. The 
results presented are a summary of the detailed results of each 
run included in Appendix C. The sunmary results, however, do 
provide evidence bearing on the quc^Lions posed in Chapter I. 
A. Results of the Runs of the Model 
Runs are made for two purposes. The first purpose is to 
measure the effect of input changes on changes in output. The 
second purpose is to check the effects of alternative sets of 
data inputs on the output variable. For example, in the esti­
mation of average cost curves, no empirical evidence relating 
distribution of firms to average costs was available. Two 
alternate cost curves are used to effect on the output vari­
ables of higher and lower cost curves. The differences in the 
result are a measure of the effect of errors in cost curve 
estimation. 
The first run of the model is referred to as the base run. 
In the base run the input variables reflect mid-1960's structure 
of the Iowa economy. The farm input-output structure corresponds 
to the average input-output structure for Iowa, with some excep­
tions. The exceptions are that all farms are assumed to have 
o::c r.o i-acor. iio un oz cnc^ c cc.-
ju^îtiuonts hc.vc vhc o-f^ct cZ c-griculturc-i 
c^^loy^c^'c a.-.ù izco--. Otlicr iriout variables, suc:^ c.s ir.co.r.u 
by cccupubiori, czuloy:r.cr.\: 'co oUopix-c ri/cio^, tr&ns^ortLtion cost 
curvcj anu ^jroCuotion cojt curvo^i corrc^uon^ to the r;;id-l££C's 
lov/^ ccozoi.-y. 
L_ „ . . * .V - - L..  ^ J a  ^ L^ k.v 
no c oloo^ly li::kot 'cc j-c,ricul-cu_"e, v'^jch corresponds tc all 
z-n^f^c%uring exclusive of cnaz contained in tha arriculturo 
^rocosjing scctcr^. t/.c b^.Jo run ij intended to provide a pic-
•cur^ ot en^ eccnc.:.y or ..n ^ro^. wnerc zhe sole basic activity is 
arricuizure. Aljc, -cne low average cosz curves are assumed and 
consu^^rs valuation or hir travel rize is assumed to be 50 cenzs 
per nour. fne output ^J tne base run is suar^arized in Table 6. 
Tne aecona run io equivalent to the base run wiuh une 
exemption unau no\,' li,GvG exogenous ~^nuiacturing erployees are 
rnuroduoed into une area. Such a level of :;\anu.facturing e.uploy-
u-ent corresponds rournly uo une average exogenous manufacturing 
erplcy-enu in an Iowa eoonoude area. The results of the second 
run can be u.:ea a comparison to state aggregaues for the 
:;.id-lii 00 ' s to check for possible biases in uhe codel. 
:d run is equivalent uo uhe base run with an ad-
ditional 20 0 3 exogenous public emolovecs. The sur^narv r U. U 
D 
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Tnc average size oz -ar::. is asauzec ec oe c^u acres, as 
Tabic 9. Surrjr.ary of cutout Uutd Zor ru:i 4 
;e:-u Ccr.crai. Service Local ?arr.-.ing Toi 
Civ:'/ Ce»tur Center Area A; 
Population 53,3-13 3 , 726 201 471 135 ,253 
En^lovment 15,775 1,335 33 144 45,024 
Coriii uiaiuy unix;t; X.j, bUZ 1., ù v 4 9o 14 4 55,519 
Income (000) 157,495 9,695 425 1,008 347,302 
College students 2,347 0 0 0 2,347 
Vocational school 
students 1,231 0 0 0 1,281 
Eler.enûary and 
secondary school 
students" 1:,GD5 Û53 33 142 33,807 
Pre-school children 5,722 337 17 64 15,238 
Agribusiness firrr.s 21 17 2 0 301 
Consumer goods firiris 417 45 0 0 777 
Exogenous manufac­
tu r i n g  e n p l o y i T i e n t  C O O  0  0  
Exogenous public 
er.'.olovment 375 0 0 0 275 
opposed to 320 acres in -che previous runs. Each farr:> is assumed 
to be operated by one farm manager and no hired labor. The 
revised farn; structure reduces farra c.T.ployir-ent by one-half. 
Corresponding to the i..crease in productivity of the agri­
cultural employees, e~iployrâent in other sectors is assumed to 
1-19 
Tabic iû. Suirjr.arv of o'^': )-c': for run 5 
Itc.Ti C^.-.-cr^i Service Local Fc.rraing Total 
Civ.v Cen cor center Area Area 
Population ^0,625 5,267 209 471 135,205 
S^^icy^cnt I.iw2 3o 14-i •44,319 
 ^".J J i Lj ' » X i a V* * 1 ^  V hj O J* -. / , V  ^ 1/ .1. U .t. i ' I  ^,J , O O U 
— - .Cw...— \ U -J J J_*W/ ' — J / V Jf — -L/Ov-'W J 4 , V J J 
College stuc.cnti3 2,3(4 0 0 0 
turinç- ezT)lcvncn; 
0 0 
:, 3 4 
Vocational school 1,276 0 0 0 1,276 
s-cuGcncs 
Zlc:;.cntary and 3,307 1,251 40 142 33,606 
secondary school 
students 
Pre-school children 4,15 3 5G-: IG 54 15,132 
Acribusinass firxs 20 13 2 0 30 3 
Consunicr goods fira.s 231 75 1 0 953 
CMoccnous pablic 875 0 0 0 375 
e;Tiolov;aent 
boco;v.c 50 porcanu .aorc producaiva. That is, outyua produced by 
three persons fornerly, can now be produced by two persons. At 
the sane time income by occupation is increased approxi.T.aaely 
5 0 percent. Other than the preceding changes and the intro­
duction of a new farm input-output vector, the remaining inputs 
into til«2 yroçjràiu oorr^oocr.ù to tr.o base run. 
The results of the sixrh run are summarized ir. Table 11, 
Centrai 
Citv 
burvicc 
Lcnuer 
liOcai 
Center 
'arming Total 
Area 
U* ^  cA L» ^  \.V a « sV / V/ ^   ^ f -ù tLd \J  ^
Employment 11,3J1 1,G^1 SO 72 3 7,163 
Consuming units 1-1,1^2 1 , 897 14 0 72 45,401 
Income (000) 133,-707 13,925 1,119 756 431,905 
College students 1,489 û 0 0 1,439 
Vocational school 
stadenas 1,213 0 0 0 1,216 
Elementary and 
secondary school 
students 7,413 1,154 73 71 27,625 
Pre-school students 3,344 520 33 32 12,454 
Agribusiness firms 23 23 9 0 760 
Consumer goods firms 303 33 0 0 572 
Exogenous manufac-
0 0 0 G 0 
Exogenous public 
em^jlovment £75 0 0 0 375 
The seventh run is identical to the sixth run with the ex­
ception that 15,000 exogenous manufacturing employees are 
ir.f.i'cducod ir.to crca. The results are sumniarized in Table 
12. 
Tablo 12. Su.v-a^iry of cu'cput for rur. 7 
item Centrai borvice Locai rcirjuin^j; 
City Center Cente: Ar.i: 
Populauioa % ,, C 'ZZ.j _ U U , b V Li 
Employment 27, «'.2 i, 22Ô iiy 72 , ~0x 
Consuniincj units 22,7: j 2,222 1(0 72 77,704 
Incona (COO) 225,72J 37,298 1,117 75Ô 775,773 
Collcçi'c scudcnz^ 2, 112 0 0 G 2,112 
V LV Wà . V»/ • *  ^^ * * W  ^
s t'jdon cs 2,0-. 3 û G G 2,043 
i;i>5mc:nzary c.nd 
àccond&rv school 
suud-ncy' 12,297 2, 253 72 71 ^:7,257 
Pro-school ohilcrcn 8,2^7 1,015 32 22 21,301 
Acrihusincss 2iiT;.3 2G 23 9 C 760 
Consumer goods iir^s 679 111 û G 1,567 
V»-* « « V.V *»*<«./ • >iH.i * W» M W« Cl» 
•uurinc- or.'.i:loy::.en-c 7,500 933 0 0 15,COO 
Zxoc-ncus public 
ciT.Jlcvnicnt 275 0 0 0 375 
Î loanzicai to "cne sixth run wi^n rne cn-
ceotion that 20 0 0 e.r.olovecs arc addod to the exogenous public 
;ccror ?liO reôul cuivjr.'.ariiicjd in Table 13 
.aoic xj V 1 m 'r\ 
Item Ccncrul Service Local Farming Total 
Cit\' Center Center Area Area 
jO'iv.. r.r.ion 
(GOO) 
College students 
voc^ziona- scnooi 
Zle^^^v&ry c/.d 
seccndary school 
tudencs 
?re-£Chcol children 
Consun-.er goods firras 
Zxccenous manui^c-
L) , / J 
/ f ^ 
172,870 
1,633 
2o 
373 
Û 
Vi i . O 
1,727 
19,231 
1,173 
531 
23 
UU 
ICO 
1,119 
0 
33 
9 
0 
0 
•/ 
72 
755 
0 
0 
73 71 
32 
0 
0 
Û 
_L JLU ,• O J 
C 0 , Û 5 7 
(9,2G3 
478,505 
1,603 
1,344 
23,975 
13,511 
750 
1,045 
0 
Exogenous public 
e.T.olovraent 
2,G75 2,875 
Coz^arison of Accrerete Results with State Daiia 
As a cnec.: on zne ^^aex aggregate variao.es ror tne nypo-
thetical econcrriic area are cor.oared with ecuivalent variables 
for tlao atatc. sat or.iy cooo vha comparison of the results of 
the raodoi 1:0 da-ci. prov.u^ a chock, but also, it indicates 
the probable direction or biases in the model. 
L^rovious discussion in Chapter II indicatca ^ha% hypo-
zhetical economic area corresponds to roughly onc-clcvcnth of 
the staae of Icv:a. The endogenous sectors output and uz.iploy-
iv.onv- is oased on iv.id-lvôG 'o lov.a coefficients, and on levels 
O O !_i J Li s. - -s,»- *,r. > J j, sj 1 > i • .J J — t w - - 0 * *0 'J Ij Lj uO kj • J= .•= L k 1LJ 
«'aLV » é W w- o L»" L-Cv —. D/ •** « » W» «  ^L/ « « Ly. &* .*. O C* L.» C« « t C*. V w» *-* L» »»« L»  ^« t 'w 
so C.S CO appro:-;i:.".aac .~id-liiû's levels,- thon che aggregate level 
of %he ouuput variables should approximate one-eleventh of the 
stane cotal. 
The run .T.OSU cl^-.^ely approximating the mid-19G0's level of 
acuivity for the exogenous sectors is the second run, hgri-
cultural employment is underesuimated, since a larger than 
average farm size was assumée. The size of farm assumpuion does 
nou affect the level of outputs or inputs per acre since uhe 
input-ouuput structure is calculated on a per acre basis rather 
than a per farm basis. Also, the assumption of absence of farm 
hired labor adds to the underestimation of agricultural 
employment. 
bxogencus public cmploy..\^nc is underestimated. Much of 
the state government employment and much of the federal govern­
ment employment in Iowa is centered in Des Moines. Aggregates 
1J *:• 
for loua i.-:clLàc ^ucr. c.:.yIcyir.cr.t ar.d its multiplier effcct but 
cccno^ic arcau co not. 
iz: iv;id-March pay period or 19G4 there were 170,359 
person^ c:..ployed in r.ur.u-i.cturir.g (20, p. 2). Mar.ufacturir»g 
e:;;pluy.a^.it incluaes zao portio:: u;/:'jared in agricultural goodu 
processing sccccrs. IL v. ace, leàd than one-eleventh of total 
/ ac tu_' ing e.T.plo^'ir.v.na, or approximately 16,000 peracna , ij 
' ' . • . - - - - - •> • -1 - . ' , ' ' . — , J ' ' L '• 1 ' I 1 \ I L . I  ^I I I 
 ^  ^ • W « k  ^  ^ r.J , . L . t '.« . .i J- i r ' ^  * -k. * i V_ « A S_/ •_/  ^^ V 
p^r^ona are ^uaa:.:^a to bk_ u...ylcyc.a in exogenous ir.u/.arcC\_uring, 
which overesta^azec -chc ^^cr^ge for an economic area. The 
overe^tiiv.ate of inanuf.-cauring counterbalances the underestimates 
in agriculture and gov^rnzena. 
'ioaai area populatio.. in aha aecond run is 221,434 persons. 
Such an area population ia aguivalenu to 2,436,324 persons lor 
the state. The state papulation in the inid-19o0's is approxi­
mately 2.0 r.'.illicns. Part of the difference may be due to 
underestimation of the exogenous components in the model and 
the remainder due to a downward bias in the population estimates 
of the model. hence, it appears that the results of the model 
provide conservative estimates of population. 
An analysis of income leads to a similar conclusion. Area 
tot^l personal income in the. second run, as shown in Table 6, 
is 592,113,000 dollars. The state equivalent level of income 
is approximately 6.5 billion collars. Actual personal income 
for lov/a is 6.5 billion dollars in 1964 (25, p. 327). As in 
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the ease of total population, the model tends to provide con­
servative estimates. i:ov;cvar, both the population and income 
comparisons are only rough co^w^risons. Hence, the conclusion 
that the model uenas to conservative estimates is only probable. 
The pvpulation location sub-model converts, by a series 
of functional relationships, total employment by sex and oc­
cupation to total persons by age and sex. The distribution 
by ago and sex in the second run is compared to Lhe actual 
distribution for Iowa in Table 14. The Iowa distribution is 
obtained from Table 37 in Appendix B. The distribution for 
the economic area is obtained from the second run in Appendix 
C. Table 14 indicates that the population distribution by age 
and sex for the state corresponds closely with that of the 
economic area. 
Table 14. Distribution of persons by age and sex in Iowa and 
in the economic area 
Item Iowa Economic Area 
Children 0-4 
C h i l d r e n  5 - 1 7  0.2G 
0 .11 0 .11 
0.25 
Men 18 - 21 
Ken 22 - G4 
0.02 
0.23 
0 . 0 2  
0.23 
omen 21 
0.05 
0.03 
0.05 
0.03 
0 .24 
0.07 
.'omen 22 - 64 0.24 
Women 65+ 0.06 
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As v/ell au calculating the distribution by age and sex, 
the •population-location sub-model also calculates the income 
distribution of consuming units. Since no distribution of con­
suming unius by income class is available, it is not possible to 
compare income distributions. But by reviewing the method of 
calculation of the income distribution, the direction of the 
possible bi^s can be ascertained. Income by occupation is 
bused on o.up,ir_c^i lore, no bias should arise in 
consuming aziûs '....ere only on a person is employed. For con­
suming units where both husband and wife are employed, the as­
sumed tendency is for persons of the same education class to 
group together to form consuming units. If such a mating pro­
cedure does nOu occur in reality, then the number of high 
income consuming units is over-estimated, and the number of 
intermediate income consuming units are underestimated. Con­
suming units of high income spend proportionately less on the 
goods and service listed in the 85 consumer goods sectors. 
Hence, if the distribution is distorted in favor of the high 
income consuming units, then demand for consumer goods may be 
underestimated. The underestimation of demand for consumer 
goods causes an underestimation of population, employment and 
area income. 
C. Evaluation of Quantitative Results 
The questions and hypotheses concerning quantitative mea­
sures outlined in Chapter I are now reviewed in light of the 
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cuanticativc zcsulzs of tho eight runs of the model. The first 
group of questions deal with the spatial dispersion of the 
aggregc.tOG . 
One of the aiain questions to be answered concerns the size 
of an ccor.o.nic area narket in terms of population and income 
when the rural economy's only basic activity is agriculture. 
Under current conditions, these results are suzmiarizod in Table 
V. 'Jo-cwi are..; .>o:> elation iu 135,918 persons, of which 44,877 
are e.r.ployed and earn an income of 540 millions. The area ag­
gregates for population, income, and employment are based on an 
agricultural employment of 11,664 farm managers, each assumed 
•CO earn 7,000 dollars per year. As well as the farm managers, 
there are assumed to be 3 75 employees in the exogenous govern­
ment sectors. Hence, the area aggregates are based on the 
income of 12,539 basic secror employees. 
The ecuivalen-c results for a future agricultural structure 
of 6 40 acre farms are obtained in the sixth run. The total 
area population is 111,338 persons, of which 37,163 are employed 
and earn an income of 431 million dollars, which are based on 
an agricultural employment of 5 ,332 farm managers, each assum.ed 
to earn 10,500 dollars. Again 375 persons are assumed to be 
employed in the exogenous government sector. 
The next set of questions dealing with aggregate variables 
are concerned with the effects on the local economy of an intro­
duction of exogenous manufacturing or an increase in exogenous 
158 
public oiv.ployrùciit. ilnsv/ers to questions of impact of changes 
in ba^ic sectors employment are smwarized by multipliers. 
Table 15 liaLu Lhc multipliers associated v/ith exogenous manu-
faccurir.v-j cnu uxoyenous yovernment sectors. The multipliers 
ccnsidoreJ are total population, employment, income, and con­
sumer goods firms. A multiplier is defined as the increase in 
the level of the four variables mentioned associated with an 
ineu1GÛJ employed in a bauic iJOcLor. Tv/o sots 
of multipliers «.--'u -he first set corresponds to a 
current rural area economy. The second set corresponds to the 
assumed future rural area economy. 
The multiplier analysis shows that for every person added 
ro the employment in a basic sector, approximately one more 
person is added to the employment in residentiary activities, 
approximauely five persons are added to the population of the 
area, approximately 15 million dollars is added to area income, 
and approximauely 30 new consumer goods firms of an efficient 
size can be added in the area. 
If for any reason an area is assumed to require a population 
of, say, 250,000 persons, the multiplier analysis can be used to 
estimate needed exogenous manufacturing or exogenous public 
employment. Under present conditions the results from Table 15 
show that a population of 250,000 persons can be obtained by 
adding 20,000 to 21,000 persons to the exogenous sectors 
employment. 
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Tabic 15. i'lultipliers associated with increased employment in 
exogenous laanufacturing and exogenous government 
Item Multipliers 
Exogenous 
Manufacturing 
exogenous 
Government 
^ _b. W > « > k « k L. 
Population 
Incoi'.io (000) 
Consumer goods firr.-.s 
College students 
Vocational school students 
Elcnicr.tary end high school 
srudents 
2,0G5 
5,704 
15,807 
33 
49 
58 
1,414 
1,U52 
5,172 
15,684 
29 
63 
6 3 
1,282 
Future S-crue cure 
Employment 
Population 
Ir.co.ï.e (GOO) 
Censurer goods fires 
College students 
Vocational school students 
El^^entary and secondary 
school studenus 
1,835 
5,279 
22,925 
40 
42 
55 
1,309 
1,747 
4,733 
18,500 
36 
57 
64 
1,173 
Iz a ccrtair. Cesired level of e:r.ployment, income or con­
sumer goods firms i:â tioecified, the multiplier analysis can be 
used to show the required increase in basic sectors employment. 
The procedure is identical to that for population. 
Pu2" tj^e economic szruc^ure assUiiied for some future date, 
the exogenous employment would need to be larger. To increase 
population to 250,OuC persons an added 25,000 persons in the 
torLj c.,,plvymenu v/oulu ho required. 
J.nonner see of questions at che ^^yregate level are chu 
^u^^crons related to public needs. Where the economy is based 
solely on agriculture, a college for 2,344 students, a voca-
uic.-.al school for 1,277 students, and elementary and secondary 
schools for 33,724 students are required. The multiplier 
analysis can be used uo show ûhe added requirements implied by 
an increase in exogenous employment. For each 1000 persons 
add-a to the basic employment, approximately 50 students more 
will require a college education, 6 0 students more will require 
a vocational school education, and 1,300 will be added to the 
elemencary and secondary school enrollment. Although the 
multiplier analysis focused on the education sector only, it 
c^n be applied equally well to the requirements for police and 
fire protection, recreation and libraries, hospitals, and 
.velfare. 
The second group of quantitative objectives deal with 
s'jatial considerations within the economic area. The intra-are 
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rooulwS arc dependent largely or. the estimation of average cost 
of procuccion curveo, a consumers evaluation of his time in 
traveling to and from the market, and the number of trips 
assumed -co be required each year for obtaining the output of 
each seczor. Two alternative cost curves and two alternative 
valu^uions of a consumer times arc used. 
Runs 1, 2, 5, u, 7, and S all assume the low cost curves 
zh., J.c\/ tl.r.e v^lu^.tion. L'hc effects of the alternative 
cost curves ana uime valuation are m^^sured by the diffur^nce 
in rc^^lts between the base run and runs 4 and 5. A higher 
cose curve tends to centralize activity', since a higher price 
muse be paid for each unit of output less than the efficient 
IcVol of cutpuz. The results are consistent with the expected 
pattern. In the base run less than 30 percent of the total 
area population resided in the central city. In the high cost 
curve run (run 4) just under 40 percent of the total area popu­
lation resided in the central city. It is noteworthy that under 
both cases ûhe local area population remained unchanged since 
no consumer goods firm located in the local center under either 
of -:he assumed cost curves. 
In the fifth run the high consumer valuation of time of two 
dollars per hour is assumed. In the base run the consumer 
valuation of his time for traveling to central places was assumed 
"CO be 50 cents per hour. The increase in time valuation has the 
opposite effect to the increase in cost curves. Although the 
change in population distribution was not great, the high 
cor.sur.'.c;!' evaluation of tiir.c resulted in one consumer goods 
activity novir.c to the local centers. Since the change in 
consuner valuation has such a uiàa.11 effect, relative to the 
effect of change in cost of production curves, it indicates that 
production ccszs are r.ore important than transportation costs 
for consumer goods in area spatial models. 
The main question associated with the inter-area results 
concern the future of leeul centers. In only one of the nine 
rur.s dcuu a cons'air.er goods fir;:i locate in a local center. How-
aver in all runs two or more agribusiness sectors locate in 
local centers. Furthermore, as farm size structure shifts from 
320 acres to 6 40 acr^s izhe nui.\bers of agribusiness firms in 
local centers increases from two to nine firms. 
According to the results, local centers may continue as 
far::, supply centers buu disappear as consumer goods centers. 
Consumer goods are likely to be offered in two different arrays: 
one corresponding to service centers, and the other corresponding 
to central cities. The service center array includes services 
ranging from medical doctors and dentists to food stores and 
service stations while the cenaral city offers a full line of 
consumer goods including such services as furriers, china and 
gl^ss ^nops, and osteopaths. However, the central city offers, 
in most cases, more than one firm in each sector, whereas the 
service centers offer a choice of a like service only in a few 
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sectors. The results for the future structure of the rural 
ocor.oiv-Y arc similar to those for the current structure. 
The rancjc of consumer goods and services in each type of 
center is reflected in the distribution of town sizes. Using 
tl":û raaults of the second run, which corresponds most closely 
to current average conditions, the central city has a popu-
1 .Ition of almost yo,Uûû persons. In an area with a population 
2^0,000 pcrDonD, over 100,000 would reside in the central 
cizy, about another 100,000 would reside in the eight service 
centers, and the remaining 50,000 would reside in local 
centers and the farming area. Under the future economic struc­
ture the area would be slightly more centralized. 
The results of location of consumer goods firms from a 
consumption viewpoint are also important from a production view­
point. One of the objectives is to demonstrate that the infor­
mation obtained from spatial area model of the kind developed 
in this analysis can be valuable in private and public invest­
ment planning. For private investment planning, the information 
on nurri)ers of consuming units, persons, and income distributions 
in the various locations is of prime importance to an entrepre­
neur contemplating building or expanding a consumer goods firm. 
Such information is generated by this model under alternative 
assumptions regarding input variables and data. 
Given the production cost curve and consumer time valuation 
alternatives, no investment in consumer goods firms, with the 
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possible exception of service stations, ought to take place 
in local centers. Also, for most consumer goods services no 
more than one firm ought to locate in any service center. For 
23 sectors no firms at all ought to Jocate in the service 
centers. 
Not only is the total expenditure for public goods and 
sorvices for the entire area under alternative conditions im­
portant, but also the distribution of the services over the 
area, is important. For example, in the analysis of public 
sectors, it is assumed that 1000 students are required to sup­
port an elementary and secondary school. In all runs, schools 
can be supported only in service centers and the central city. 
For vocational schools a student enrollment of 500 students is 
assumed to be required. In all runs vocational schools located 
only in the central city. Similar analysis could be used for 
welfare services and other programs for retired persons. 
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VIII. SUMMARY AND CONCLUSION 
This study of rural settlement systems is an attempt to 
develop a model of a rural spatial economy such that it can 
answer or provide information about questions of area develop­
ment and national spatial planning. The major objective is to 
demonstrate how a model answering questions of area development 
and national spatial planning can be developed using existing 
secondary data. The secondary objectives deal with the quanti­
tative results generated by such a model. Some of the major 
questions are concerned with the future of the small rural towns 
and the level of exogenous basic activity required to augment 
agricultural activity in rural areas to reach certain specified 
levels of population and income. 
The analysis is applied to rural areas such as exist in 
the Corn Belt regions and the coefficients are based on Iowa 
data. Rather than study the rural settlement system for the 
entire region, sub-regions, called an economic areas, are 
studied in detail. Economic areas, of the type outlined in 
Chapter II, are similar in many important aspects. Therefore, 
a typical economic area, with a simplified economic structure 
is chosen as the unit of analysis. The hypothetical area is a 
square shaped area containing 5,832 square miles, one central 
city, 8 service centers, and 72 local centers. The area is 
assumed to have a one mile rectangular road grid and distance 
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from the central city to the edge of the economic area is 54 
miles. The spatial distribution of the other central places 
corresponds to the spatial distribution implied by Christaller's 
socio-political principle when applied to an area with a rectan­
gular road grid. 
The production sectors of the economy are divided into 
seven groups of sectors. They are; 
1) agriculture, 
2) agribusiness, 
3) exogenous manufacturing, 
4) special sectors, 
5) consumer goods, 
6) endogenous government, and 
7) exogenous government. 
Groups 1, 3, and 7 made up of one sector each, are the basic 
sectors. The remaining groups are the residentiary sectors. 
There are 12 agribusiness sectors, 7 special sectors, 85 consumer 
goods sectors, and 9 endogenous public sectors. The agribusiness 
sectors level of activity depends only on the agriculture sector. 
The level of activity of special sectors, consumer goods sectors, 
and endogenous public sectors depend upon income levels of con­
suming units, number of consuming units, population, and student 
numbers. 
The consumption section of the economy is made up of con­
suming units, whose income depends upon the occupation of the 
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luerabers of the consuming unit that are employed. The level of 
production affects the number of jobs, and in turn the number 
of jobs affects the demand for, and output of, residentiary 
sectors. 
A static model of an area economy, containing these factors 
expressed as a computer program, is developed. The level of 
activity in the three basic sectors generates the employment in 
Lhc bauic jcctors. To basic employment is added the employment 
in the agribusiness sectors. The level of output in the agri­
business sectors is affected by the number of farms and the 
input-output structure of each farm only. The equilibrium out­
put levels of the remaining sectors is obtained by iterative 
methods. An initial solution is read into the computer program 
for the level of output in each sector. From total output in 
the production sectors employment by occupation is calculated. 
Employment by occupation data is then used to calculate the 
number of consuming units by income level and the population. 
The demographic and income data are used to estimate demand 
for each consumer good sector, each endogenous public sector, 
and each of the special sectors. Only if the demand for all 
residentiary sectors equals the initial level of output is the 
model solved. If the new solution is not identical to the 
initial solution, then it becomes the new initial solution and 
another iteration is calculated. 
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As well as area aggregates, the model allocates the area 
totals ar.ior.g the farming areas and three levels of centers. 
The variables are spatially allocated according to certain rules. 
The consumer goods and agribusiness sectors are allocated among 
the three levels of central places in a manner such that the sum 
of production and transportation costs are minimized. The 
resulting spatial allocation is referred to as the optimal 
spatial distribution of production activity. The population 
of the area is located so that each person resides at the place 
of his employment. The resulting distribution minimizes the 
time spent traveling to work. It should be noted that the 
spatial distribution referred to as optimal is optimal only in 
the sense that the spatial distribution meets certain specified 
conditions. Other optimization rules could be used. 
The major conclusion is that models of the type developed 
in this analysis can provide useful information for community 
development planning and for national spatial organization 
planning. Such models have the convenient feature that they can 
be augmented as more or better data become available or as 
better partial models of segments of the area economy are 
developed. 
One of the main quantitative conclusions is that the local 
centers as suppliers of consumer goods will tend to disappear, 
although they may remain as farm service centers or as residence 
villages for the surrounding area agricultural population. The 
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optimal distribution of population is much more centralized than 
the current distribution. For an area of 250,000 persons under 
current conditions an optimal distribution would have less than 
30 percent of the population in the local centers and the 
farming areas. The remaining portion would be divided about 
equally between the service centers and the central city. The 
actual distribution between the central city and the service 
cer.-cor depends upon the consumer valuation of his travel time 
to and from the central places and the average cost of production 
curves. 
A rural economy based on only agriculture as a basic sector 
can support an area population of approximately 130,000 persons. 
Each person added to a basic sector's employment adds another 
person to employment in the residentiary sectors, and adds about 
five persons to tht total area population. As farm size is 
increased from 320 to 640 acres, the area population that agri­
culture alone can support declines to about 110,000 persons. 
The multipliers in the new situation are about the same magnitude 
as before. Hence, to reach a certain specified population of, 
say, 250,000 persons, 25,000 rather than 20,000 added exogenous 
manufacturing and exogenous public jobs must be created. 
The model discussed and developed is subject to restrictions 
that may limit its usefulness. Some of the main limitations 
are: 
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a) the endogenous public sector is accorded only a passive 
effect on the economy, 
b) the spatial structure to which the model can be applied 
is quite restrictive, 
c) the model does not take into account the effect of 
fixed human or capital assets, and 
d) that the optimization rules, especially for the location 
of consuming units, may not correspond closely to the actual 
goals of individuals or society. 
The limitations of the study stem from inadequate data 
and concepts, as well as from time and budgetary constraints. 
However, the model developed is viewed as a first step in the 
development of spatial models for economic areas that avoid 
the most severe limitations. In a sense, therefore, the 
limitations of the model serve as a guide to further study. 
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XI. APPENDIX A. COMPUTER MODEL OF 
THE RURAL SPATIAL ECONOMY 
DIMENSION XOD(116,4),INNAME(116,5),LMIND(116),0CIND(116), 
INTRIP(116),EOCCON(21,16),FL0C(3,54),CONSFN(8,6), 
2DENAME(22,5),XPOP(5),XINOC(83),E0C0N(116),COSP(116,4), 
3CONM(8,85),XED(4,5),XED1(4),MATING(80),REM(8,4),CUNIT(5), 
4XINC(60,5),DEMO(22,10),EDDIST(8),AA(34),XEMP(19,5), 
5C0ST(13,2),DASH(62),OCNA(19,5),IFIRM(108,5),INCOME(5) 
REAL OCIND,INCOME 
READ (1,6) (DASH(I),1=1,62) 
G F0RMAT(G2A1) 
READ (1,2) ((OCNA(I,J),J-1,5),1=1,19) 
DO 70C 1=1,116 
DO 706 J=L,4 
706 XOD(I,J)=0. 
DO 705 1=1,116 
READ(1,11) (INNAME(I,J),J=1,5),LMIND(l),OCIND(I),NTRIP(I) 
70 5 CONTINUE 
11 FORMAT(5A4,15,F5.0,15) 
READ (1,10) (AA(I),1=1,34) 
10 FORMAT(60X,F20.7) 
READ (1,10) X0D(14,4) 
READ (1,10) X0D(11G,4) 
READ (1,12) ( (E0CC0N(I,J),J=1,16),1=1,21) 
12 F0R?-1AT(16F5.4) 
READ (1,5) ((FLOC(I,J),J=1,54),1=1,3) 
5 FORMAT(16F5.0) 
READ (1,13) ((CONSEN(I,J),J=1,2),1=1,8) 
13 FORMAT(40X,2F20.5) 
READ (1,2) ((DENAME(I,J),J=1,5),1=1,22) 
2 FORMAT(20A4) 
1 FORMAT(8F10.0) 
C XIKOC IS INCOME BY OCCUPATION GROUPING OF CONSUMING UNITS 
READ (1,1) (XINOC(I),1=1,10) 
READ (1,3) (EOCON (I),1=1,116) 
8 FORI-IAT (8F10.7) 
DO 310 1=1,116 
310 E0C0N(I)=E0C0N(I)*AA(34) 
READ (1,3) ((COSP(I,J),J=1,4),1=1,116) 
3 FORÎ-1AT(10X,F30.10,F1Û.5,2F10.0) 
READ (1,8) CONM 
READ (1,15) (XOD(22,J),J=l,4) 
15 FORMAT(10X,4F15.0) 
DO 311 J=l,4 
DO 311 1=23,115 
311 XOD(I,J)=XOD(22,J) 
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READ (1,4) ( (COSTd,J) ,J=1) ,1=1,13) 
4 FORMAT(20X,2F20.5) 
R2AÛ (1,1) (XOD(1,4),1=2,13) 
C FILL OUT AIlsOC VECTOR 
XINOC(75)=XINOC(10) 
XIK0C(73)=XIN0C(9) 
XINOC(74)=XINOC(9)*2.0 
11=1 
IJ=0 
DO 952 1=9,72 
IJ=IJ+1 
IF (IJ-S)960,960,961 
961 11=11+1 
7,7=1 
9U0 XiXOC(I)^XINOC(II)+XINOC(IJ) 
9u2 CONTINUE 
C V;RITE OUT TYPICAL FARZ'I DATA 
WRITE (3,100 8) 
1008 F0RKAT(1H1,'DOLLAR INPUT AND OUTPUT OF TYPICAL FARM'//) 
WRITE (3,1009) ((INNAME(I,J),J=1,5),X0D(I,4),1=2,13) 
1009 FORMAT(1HO,5A4,10X,F10.0) 
DO 903 J=2,13 
DO 904 JJ=1,4 
9 04 X0D1(JJ)=X0D(J,JJ) 
CALL LOCI(C0SP,C0ST,FL0C,X0D1NTRIP,J,INNAME) 
DO 905 JJ=1,4 
505 XOD (J,JJ)=X0D1(JJ) 
S03 CONTINUE 
CONVERSION FROM OUTPUT TO EMPLOYMENT TOTAL IN EACH SECTOR 
C BEGIN ITERATING SECTOR OF THE PROGRAM 
DO 1000 KKKKKI<=1,12 
DO 949 1=1,19 
DO 949 J=l,5 
9 49 XEM?(I,J)=0. 
DO 950 1=1,3 
DO 950 11=1,116 
III=OCIND(II) 
DO 950 IJ=1,16 
950 XEMP(IJ,I)=XEMP(IJ,I)+XOD(II,1)*EOCON(II)*EOCON(III,IJ) 
XEMP(2,4)= AA(32) 
C SUM UP TOTAL MALE AND FEMALE IN EACH TYPE OF PLACE 
DO 952 1=1,4 
DO 953 IJ=1,8 
XEMP(17,1)=XEMP(17,1)+XEMP(IJ,I) 
9 53 XEMP(18,1)=XEMP(18,1)+XSMP(IJ+8,I) 
9 5 2 XEMP(19,1)=XEMP(17,1)+XEMP(18,1) 
DO 313 1=1,19 
313 XEMP(I,5)=XEMP(I,1)+XEMP(I,2)* 8.+XEMP(I,3)*72.+XEMP(I,4) *81. 
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CALL LOCPOP(XEMP,EDDIST,DEMO,AA,XINOC,XINC,MATING,REM, 
IXPOP,XED,XOD,CUNIT) 
C NOW GIVEN TOTAL POPULATION WE CAN CALCULATE LEVELS OF OUTPUT 
c OF VARIOUS SECTOR 
DO 711 I=li,21 
711 XOD(I,4)-XPOP(5)*AA{I) 
XOD(10 7,4)=XPOP(5)*AA(22) 
XOD(108,4)=XPOP(5)*AA(23) 
DO 712 1=112,115 
712 XOD(I,4)=XPOP(5)*AA(I-88) 
XOD(109,4)=XED(3,5)*AA(30) 
XOD(110,4)=XED(1,5)*AA(2S) 
X0D(111,4)=XED(2,5)*AA(29) 
C CALCULATE TOTAI, GOVERNMENT COST 
LO 970 1=10 7,115 
9 7 0 Su:-:=sUM+XOD(I,4) 
CALCULATE THE INCOME PAYABLE AS FEDERAL TAX 
C AA31 IS TAX RATE ON GROSS INCOME 
C UNITY BEFORE TAX EQUALS 500 DOLLARS 
DO 300 11=1,4 
INCOME(II)=0 
DO 300 111=1,60 
300 INCOME(II)=INCOME(II)+111*500.*XINC(III,11) 
INC0I4E (5) =INCOME ( 1 ) +INCOME (2) *8. +INCOME (3) *72.+ 
1INC0ME(4)*81. 
TAX^AA(31)+SUM*AA(14)/INCOME(5) 
UNITY=500(500.*TAX) 
DO 973 11=1,8 
DO 973 IJ=3,6 
973 CONSFN(II,IJ)=0 
DO 704 1=1,3 
DO 972 11=1,60 
972 XINC(II,I)=XINC(II,I)+XINC(II,4) 
C C0NSPN(I,J),I=1,8 CATEGORIES OF GOODS J=1 LN(A),J=2 B, 
C J=3 WORK COLUMN J=4 CENTRAL CITY,J=5 SERVICE CENTER, 
C J=6 LOCAL CENTER 
DO 704 IJ=1,60 
DO 974 11=1,8 
974 CONSFN(II,3)=EXP(CONSFN(II,1)+CONSFN(II,2)*(ALOG(IJ*UNITY))) 
SUM=0. 
DO 975 11=1,8 
9 75 SUM=SUM+CONSFN(11,3) 
DO 976 11=1,8 
976 CONSFN(II,3)=CONSFN(II,3)*IJ*UNITY/SUM 
DO 977 11=1,8 
9 77 CONSFN(11,1+3)=CONSFN(11,1+3)+CONSFN(11,3)*XINC(IJ,I) 
704 CONTINUE 
CONVERT TO 85 CONSUMER GOODS SECTORS 
C CONM IS 8X85 CONVERSION MATRIX 
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DO 97G 1=1,3 
DO 973 11=22,106 
MOD (II,I)=0. 
Dû 97 3 IJ^1,8 
973 MOD(11,1)=XOD(II,I)tCGNM(IJ,11-21)*COMSFN(IJ,1+3) 
DO 703 11=22,106 
70 3 XOD(II,4)=XOD(II,1)+AOD(II,2)*8.0+XOD(II,3)*72.0 
C INSERT FILLING OUT FLOC 
FL0C(1,12)=FL0C(1,12)+CUNIT ( 3)*8.0 
FLOC(1,24)=FL0C(1,24)+CUNIT(3)*16.0 
FLOC(1,36)-FLOC(1,36)+CUNIT(3)*16.0+CUNIT(2)*8.0 
FLOC(1,43)-FLOC(1,48)+CUNIT (3)*32.0 
FLOC(2,12)-FLOC(2,12)+CUNIT (3)*8.0 
DO 740 T=33,37 
7^0 XÙD(I,4)^X0D(I,4)*1.34 
LJ 7^1 1-82,83 
741 ::00(I,4)-%0D(I,4)*1.34 
DO 979 J-14,116 
DO 980 1=1,4 
930 XODl(I)=XOD(J,I) 
IK-LMIND(J)-l 
GOTO (931,982,983,984,985),IK 
931 CALL L0C2(C0SP,FL0C,NTRIP,X0D1,J,AA) 
GO TO 9 36 
9 32 CALL L0C3(X0D1) 
GO TO 9 36 
5 33 CALL L0C4(X0D1) 
GO TO 98G 
9 84 CALL LOGS(XODl,XPOP) 
GO TO 9 86 
935 IF (J-11G)987,988,989 
937 DO 990 1=1,3 
990 XIIDI (I)=XED(3,I)+XED (3,4) 
GO TO 991 
238 DO 992 1=1,3 
992 XBD1(I)=XED(1,I)+XED(1,4) 
GO TO 991 
939 DO 993 1=1,3 
993 XED1(I)=XED(2,I)+XED(2,4) 
991 SIZEM-COSP(J,3) 
CALL LOGS(XODl,XED1,XIZEM) 
935 DO 979 1=1,4 
9 79 X0D(J,I)-X0D1(I) 
FLOC (l,12)=FLOC(l,12)-CUNIT(3)*8.0 
FLOC(1,24)=FLOC(1,24)-CUNIT(3)*16.0 
FLOC (1,36) -FLOC (1, 36 ) -CUNIT (3) *16. 0-CUNIT (2) *8.0 
FLOC(1,43)=FLOC(1,48)-CUNIT(3)*32.0 
FLOC (2,12)-FLOC(2,12)-CUNIT(3)*8.0 
DO 713 11=1,60 
DO 713 1=1,3 
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713 XINC(II,I)=XINC(II,I)-XINC(11,4) 
C ITERATIVE OUTPUT 
WRITE 3,220) 
220 FORMAT in 1,'SUMMITRY OF OUTPUT DATA'//) 
WRITE 3,221) (XPOP(I),1=1,5) 
221 FORI-IAT 1110, 'POPULATION' 20X,5F20 .0) 
WRITE 3,222) (XED(1,I),1=1,5) 
222 FORMAT IHO,'COLLEGE STUDENTS'14X,5F20.0) 
WRITE 3,223) (aED(2,1),1=1,5) 
223 F0R}1AT IHo,'VOCATIONAL SCHOOL STUDENTS'4X,5F20.0) 
WRITE 3,224) (XED(3,I),1=1,5) 
22 •! F0::1)1AT IKO,'ELEMENTARY AND SECONDARY STUDE'5F20.0) 
3,225) (XED(4,I),I=1,5) 
• 'IT/ m IHO,'PRE-SCHOOL CHILDREN'IIX,5F20.0) 
WJJTE 3,226) (CUNIT(I),I^1,5) 
226 FORT'lAT IKO,'CONSUMING UNITS'15X,5F20.0) 
IvRITZ 3,227) (XEMP(19,1),1-1,5) 
227 FORMAT IHO,'TOTAL EMPLOYMENT'14X,5F20.0) 
WRITS 3,228) (INCOME(I),1=1,5) 
223 FORMAT IHO,'TOTAL PERSONAL INCOME'9X,5F20.0) 
1000 CONTINUE 
DO 307 1=1,5 
DO 307 IJ=1,108 
307 INFTRM(IJ,I)=0 
DO 305 IJ=1,3 
DO 301 1=2,106 
IF ( (I.GT.13) .AND.(I.LT.25)) GO TO 301 
IF (XOD(I,IJ)-10.)302,302,303 
302 IFIRM(I,IJ)=0 
GO TO 301 
3Ù3 IFIRM(I,IJ)=XOD(I,IJ)/COSP(1,4) 
IF (IFIRM(I,IJ)-1)304,301,301 
304 IFIRM(I,IJ)=1 
301 CONTINUE 
DO 306 1=2,13 
306 IFIRM(107,IJ)=IFIRM(107,IJ)+IFIRM(I,IJ) 
DO 305 1=25,106 
305 IFIRiVi(10 8,IJ)=IFIRM(10 8,IJ )+IFIRM(I,IJ) 
DO 308 1=2,106 
30 3 IFIRM(I,5)=IFIRM(I,1)+8*IFIRM(I,2)+72*IFIRM(I,3) 
WRITE (3,229) (IFIRM(107,I),1=1,5) 
229 FORMAT(IHO,'AGRIBUSINESS FIRMS'12X,5120 
WRITE (3,230) (IFIRM(108,I),I=1,5) 
230 FORMAT(IHO,'CONSUMER GOODS FIRMS'lOX,5120) 
WRITE (3,200) (DASH(I),1=1,62) 
200 Format(IHI,/////IHO,15X,'Table . DEMOGRAPHIC DATA BY 
ISUBAREA'/IH ,15X,62A1) 
WRITE (3,201) (DASH(I),1=1,44) 
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201 FO?OIAT(lIiO,17X, 'ITEM'34%, ' MALE '/IH, 17X, 4Al, 16X, 40A1) 
Ua:TE (3,202) (DASH(I),I=1,G2) 
202 P0RMAT(1H0,38X,'CENTRAL SERVICE LOCAL FARMING TOTAL' 
1/lH,'lOX,'CITY CENTER CENTER AREA AREA'/1H0,15X, 
2L)ZAl/) 
IvRITE (3, 203) ( (DENAME(I,J) ,J=1,5) , (DEMO (I,K) ,K=1,5) ,1=1, 
20 3 FO WLVT ( lii ,15X,5A4,2X,5FS.O) 
WRITE (3,204) (DASH (I) ,1=1,62) 
204 FORMAT(IH ,15X,G2Al) 
WRITE (3, 200) (DASH (I) ,1-1,62) 
WRITS (3,205) (DASH(I),1=1,44) 
205 F0RMAT(1H0,17X,'ITEM'33X,'FEMALE'/IH ,17X,4Al,16X,40A1) 
WRITn (3,202) (DASH(I),1=1,b2) 
(3 ,203) ( (DE NAME (I,J) , J=1,5) , (DEMO (I,K) ,K=6 ,10) , 
li.4,22) 
LXlYE (3,204) (DASH(I),1-^,02) 
(3,200) (DASH(I),1=1,62) 
206 FORMAT(1H1,/////1H0,15X,'TABLE . OUTPUT BY INDUSTRY 
lAND SUBAREA FOR RUN'/IH,15X,62A1) 
WRITE (3,207) (DASH(I),1=1,62) 
207 F0RMAT(1H0,22X,'SECT0R'12X,'CENTRAL SERVICE LOCAL'7X, 
1'TOTAL'/IH ,42X,'CITY CENTER CENTER'8X,'AREA"/1H,15X, 
2J2A1/) 
WRITE (3,203) ((INNAME(I,J) ,J=1,5) , (XOD(I,K) ,K=1,4), 
11=2,38) 
203 FORMAT(IH ,15X,5A4,2X/2F10,0,F8 . 0,F12.0) 
I-JRITE (3,209) (DASH (I),1=1,62) 
209 FORMAT(1H1,15X,'TABLE (CONTINUED)'/IH ,15X,62A1) 
WRITE (3,207)(DASH(I),1=1,62) 
WRITE (3 ,203) ( (INNAi^lE (I, J) , J=1,5) , (XOD (I ,K) ,K=1,4) , 
11=39,75) 
WRITE (3,209) (DASH(I),1=1,52) 
WRITE (3,207) (DASH(I),1=1,62) 
WRITE (3 ,208) ((INNAME(I,J) ,J=1,5) , (XOD(I,K) ,K=1,4), 
11=76,112) 
WRITE (3,209) (DASH(I),1=1,62) 
WRITE (3,207) (DASH(I),1=1,62) 
WRITE (3,208) ((INNAME(I,J),J=1,5),(XOD(I,K),K=1,4), 
11=113,116) 
WRITE (3,204) (DASH(I),1=1,62) 
WRITE (3,210) (DASH(I),1=1,62) 
210 FORMAT(//1H0,15X,'TABLE . EMPLOYMENT BY OCCUPATION, 
ISEX AND REGION'/IH ,15X,62A1) 
WRITE (3,211) (DASH(I),1=1,62) 
211 FORMAT(1KO,20X,'OCCUPATION',8X,'CENTRAL SERVICE LOCAL 
IFARMING TOTAL'/IH ,40X,'CITY CENTER CENTER AREA 
2AREA'/1H,15X,62A21/) 
WRITS (3,212) ((OCNA(I,J),J=1,5),(XEMP{I,K),K=1,5), 
11=1,19) 
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212 FOrvV\T(lIi ,15X,5A4,2X,5F8.0) 
(3,204) (DASH (I),1=1,62) 
DO 231 1=1,106 
231 IP I mi (I4} =IFIRM ( 1, 5 ) 
V:^ITZ (3,213) (DASH (I) ,1=1,52) 
213 F0R%A?(lnl,/////lH0,15X,'TABLE . NUMBER OF FIRMS BY 
lIlsDUSTRY AND SUBAREA FOR RUN'/IH ,15X,62A1) 
WRITE (3,207) (DASH(I),1=1,62) 
no 214 1=2,49 
IF ((I.CT.i3).AND.(I.LT.25)) GO TO 214 
WRITE (3,215) (INNAME(I,J),J=1,5),(IFIRM(I,K),K=1,4) 
214 CONTINUE 
215 FGRXATilH ,15X,5A4,2X,2llO,IS, 112) 
WRITE (3,20$) (DASu(I),I=l,62) 
WJ^TE (j,::u7) (uAS^),I-l,u2) 
WRITE (3,215) ((INAAME(1,J),J=1,5),(IFIRM(I,K),K=1,4), 
11 - 5 0 , 3 £ ) 
WRITE (3,209) (DASH(I),1=1,62) 
WRITE (3,207) (DASH(I),1=1,62) 
WRITE (3,215) ( (INNAI-1E(I,J) ,J=1,5) , (IFIRM(I,K) ,K=1,4) , 
11=37,106) 
WRITE (3,204) (DASH(I),1=1,62) 
WRITE (3,216) (DASH(I),1=1,62) 
216 FORMAT(1H1,/////1H0,15X,'TABLE . CONSUMING UNITS BY 
IINCOME CLASS AND SUBAREA'/IH ,15X,62A1) 
WRITE (3,217) (DASH(I),1=1,62) 
217 FORMAT(1H0,22X,'INCOME'IIX,'CENTRAL SERVICE LOCAL 
IFAR-MING TOTAL '/IH ,4OX,'CITY CENTER CENTER AREA 
2AREAV1H ,15X,62A1/) 
DO 218 1=6,41 
11=1*500 
213 WRITS (3,219) II,(XINC(I,J),J=1,5) 
219 FORI'IATdH , 22X, 15 , 9X, 5F8 .0 ) 
STOP 
END 
SUBROUTINE LOCI(COSP,COST,FLOC,XCDl,NTRIP,J,INNAME) 
DIMENSION FLOC(3,54),X0Dl(4),COSP(116.4),COST(13,2), 
INTRIP (116), INNAI-IE (116,5) 
C THE PROCEDURE IS TO CALCULATE THE PRODUCTION COST AND THE 
C TRANSPORT COST FOR EACH TYPE OF DISTRIBUTION SYSTEM 
TTC3=0 
DO 103 1=1,54 
£UM=((C0ST(J,1)+C0ST(J,2)*I)*NTRIP(J)) *FL0C(3,I) 
10 3 TTC3=TTC3+SUM 
TTC2=C. 
DO 107 1=1,54 
SUM=((C0ST(J,1)+C0ST(J,2)*1)INTRIP(J)) *FL0C(2,I) 
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107 T?C2=TTC2+SUN 
T^C1=0. 
DO 111 1=1,54 
SU:-:= ( (COST (J,1) +COST(.J,2) *I) *NTRXP (J) ) *FLOC(I,I) 
111 TI'Cl^TTCl-rCUX 
C THIS CONCLUDES CALCULATION OF TRANSPORT COST 
XODl ( '1 ) ^XCDl (4) *144.0 
I? (J-2)140,141,140 
141 XODl(4)=%0D1(4)/lO 0.0 
COSP(2,4)-C0SP(2,4)/100.0 
140 I? (XODl(4)-COS?(J,4))101,100,100 
ICO TPC3=0.80 
UO TO 130 
1Ù1 LTC3=0.80000+ (COSP(J,1)*((COSP(J,4)-XCD1(4))/1000000.) 
i""Cauu(j, 2)) 
1:0 XODl-XODl(4)*9.0 
{xoDi(4)-cosp(J,4j ) 104,105,105 
105 T?C2=0.80 
GO TO 10 6 
104 TPC2=0.8000 + (C05P (J,1)- ( (COSP (J,4)-X0D1(4))/lOOOOOO . ) 
l-'-'-COSP (J,2) ) 
10 5 XODl (4)-COSP(J,4))108,109,109 
109 TPC1=0.80 
GO TO 110 
103 T?C1=0.S000 -h(COSP{J,l)*((COSP(J,4)-XODl(4))/1000000.) 
1**C0SP(J,2)} 
1:0 (J-2)142,143,142 
143 XODl(4)=X0D1(4)*100.0 
COS? (2,4)=COSP (2,4)*100.0 
142 SUM1=TTCH-TPC1*X0D1 (4) 
SU%2=9.0*TTC2+TPC2*XOD1(4) 
S U%3=81.0*TTC3+TPC3*XCD1(4) 
CHOICE ANALYSIS 
IF (SUM1-SUM2)112,112,113 
112 I? (SUM1-SUM3)114,114,115 
114 XODl (1)=X0D1(4) 
XOD1(2)=0 
XODl(3)=0 
GO TO 116 
115 XODl(3)=X0D1(4)/81. 
X0D1(2)=X0D1(3) 
X0D1(1)=X0D1(3) 
GO TO 116 
113 IF (SUX2-SUM3)117,117,118 
117 XOD1(2)=XOD1(4)/9.0 
X0D1(1)=X0D1(2) 
XODl (3)=0 
GO TO 116 
183 
lis X0D1(3)^X0D1(4)/81.0 
XODl(2)=XODl(3) 
XODl(1)=X0D1 (3) 
115 CONTINUE 
RETURN 
END 
SUBROUTINE LOG2(COSP,FLOG,NTRIP,XODl,J,AA) 
DIMENSION FLOG(3,54),XODl(4),COSP(116,4),NTRIP(116), 
1AA(33) 
C XODl(4) MEASURES TOTAL AREA DEMAND 
C CALCULATION OF TRANSPORT COST 
TTCL-Q 
DO lOU 1-1,54 
Su:.:=r'LQC (1,I) *NTRIP(J)*I*2./50.*AA(33) 
100 YL'C:=TTClfSUH*1.0 
TTC2=0 
CO 101 1=1,54 
SUM=FL0C(2,I)*NTRIP(J)*I*2./50.*AA(33) 
101 TTC2=TTC2+SUM*9.0 
TTC3=0 
DO 102 1=1,54 
SUM=FLOC(3,1)*NTRIP(J)*I*2./50. * AA (33) 
102 TTC3=TTC3+SUM*81.0 
C XODl(l) IS DEMAND FOR GOOD FOR CENTRAL CITY AND IMMEDIATE 
lAREA 
C XODl(2) IS DEMAND FOR GOOD FOR SERVI CENTER AND IMMEDIATE 
lAREA 
C XODl (3) IS DEMAND FOR GOOD FOR LOCAL CENTER AND IMMEDIATE 
lAREA 
CINSERT ABOVE 
SUMA1=X0D1(1) 
SUMA2=X0D1(2) 
SUMA3=X0D1(3) 
CEND OF INSERT 
IF (XODl(3)-COSP(J,4))103,104,10 4 
103 TPC3=X0D1(3)*((C0SP(J,1)*((COSP(J,4)-XODl(3))/1000000.) 
1**C05P(J,2) )H-0.a0) 
IF (XODl(2)-COSP(J,4))105,106,106 
105 TPC2=X0D1 (2)*((COSP(J,1)*((COSP(J,4)-XODl(2))/lOOOOOO.) 
1&*C0SP(J,2))+0.S0) 
GO TO 107 
106 TPC2 =XOD1(2)&0.80 
107 IF (XODl(1)-COSP(J,4))108,109,109 
108 TPC1=X0D1(1)*((COSP(J,l)*((COSP(J,4)-XODl(1))/lOOOOOO.) 
1**C0SP(J,2))+0.80) 
GO TO 110 
184 
109 TPCl = XODl(1)*0.80 
110 SUM3=TTC3+TPC1 +TPC2 *8.0+TPC3 *72.0 
C THIS COMPLETES ANALYSIS IF GOOD IS LOCATED IN ALL CENTERS 
XODl(2)=X0D1(2)+X0D1(3)*8.0 
XOD1(1)=XOD1(1)+XOD1(3)*8.0 
IF (XODl(2)-C0SP(J,4))111,112,112 
111 TPC2=X0D1(2)*((C0SP(J,1)*((COSP(J,4)-X0D1(2))/lOO00 00.) 
1**C0SP(J,2))+0.80) 
GO TO 113 
112 TPC2 =X0D1 (2)*0.80 
113 IF (XODl(l)-COSP(J,4)>114,115,115 
114 TPC1=X0D1(1)*((COSP(J,1)"((COS?(J,4)-XODl(1))/lOOOOOO.) 
1**COSP(J,2))+0.80) 
GO TO IIG 
115 TPCl =XODl(l)*0.80 
116 SuM2=TTC2-fTPCl +TPC2 *8.0 
C THIS COMPLETES ANALYSIS IF GOOD IS LOCATED IN SERVICE CENTE 
X0D1(1)=X0D1(1)+X0D1(2)*8.0 
IF (XODl(1)-COSP(J,4))117,118,113 
117 TPC1=X0D1(1)* ( (COSP(J,l)*((COSP(J,4)-XODl(l))/1000000 .) 
1**C0SP(J,2))+0.80) 
GO TO 119 
118 TPCl =XOD1(1)*0.80 
119 SUM1=TTC1+TPC1 
IF(SUM1-SUM2)120,120,121 
120 IF (SUM1-SUM3)122,122,123 
122 XODl(1)=X0D1 (4) 
XODl(2)=0 
XOD1(3)=0 
GO TO 104 
123 XODl(3)=SUMA3 
XODl(2)=SUMA2 
XODl(1)=SUMA1 
GO TO 104 
121 IF (SUM2-SUM3)124,124,125 
124 XOD1(2)=SUMA2+SUMA3*8.0 
XODl(1)=XUMA1+SUMA3*8.0 
XODl(3)=0. 
GO TO 104 
125 XODl(3)=SUMA3 
XODl(2)=SUMA2 
XODl(1)=SUMA1 
104 CONTINUE 
IF (XODl(3)-COSP(J,3))126,127,127 
126 XODl(2)=X0D1(2)+XODl(3)*8,0 
X0D1(1)=X0D1(1)+X0D1(3) *8.0 
XODl(3)=0. 
IF (XODl(2)-COSP(J,3))128,127,127 
185 
128 X0D1(1)=X0D1(1),+X0D1(2) *8.0 
XODl (2)=0. 
7 r>"7 r^-rrpTivv 
LjL\U 
SUBROUTINE L0C3(XODl) 
DIMENSION XODl (4) 
A0D1(1)=X0D1(4) 
XODl(2)=0. 
XODl (3)=0. 
RETURN 
F,ND 
SUBROUTINE L0C4(XODl) 
DIMENSION XODl(4) 
XOD1(1)=0.5*XOD1(4) 
XOD1(2)=0.0625*XOD1(4) 
XODl (3)=0 
RETURN 
END 
SUBROUTINE L0C5(X0D1,XP0P) 
DIMENSION XODl(4),XP0P (5) 
C XPOP(l) IS POPULATION IN CENTRAL CITY AREA (INCLUDE Ii^ÎMEDIATE 
C FARM POP) 
C XP0P'(2) IS POPULATION IN SERVICE CENTER AREA 
C XP0P(3) IS POPULATION IN LOCAL CENTER AREA 
XODl(1)=X0D1(4)*(XP0P(1)+XP0P(4))/XPOP(5) 
XODl(2)=X0D1(4)*(XPOP(2)+XPOP(4))/XPOP(5) 
XODl(3)=X0D1(4)*(XPOP(3)+XPOP(4))/XPOP(5) 
RETURN 
END 
SUBROUTINE L0C6(XODl,XEDl,SIZEM) 
DIMENSION XODl(4),XEDl(4) 
C XEDl(I) IS SCHOOL PUPILS IN EACH SIZE CLASS 
XED1(4)=XED1(1)+8.0*XED1(2)+72.0*XED1(3) 
XODl(1)=X0D1(4)*XED1(1)/XEDl(4) 
XODl(2)=X0D1(4)*XED1(2)/XEDl(4) 
XODl(3)=X0D1(4)*XED1(3)/XEDl(4) 
IF (XODl(3)-SIZEM)100,101;101 
100 XOD1(2)=XOD1(2)+8.0*XOD1(3) 
XODl(1)=X0D1(1)+8.0*XOD1(3) 
XODl(3)=0. 
186 
XOD1{3)=0. 
IF (XOD1{2)-SIZEM)102,101,101 
102 XODl (1)=X0D1{4) 
XODl (2)=0. 
101 RETURN 
SUBROUTINE LOCPOP(XEMP,EDDIST,DEMO,AA,XINOC,XINC,MATING, 
IREMrXPOP,XED,XOD,CUNIT) 
DIMENSION EDDIST(8),DEMO(22,10),XINOC(75),AA(33), 
lXEMP(i4,5),MATING(80),XIKC(GO,5),REM(S,4)rXPOP(5), 
2XED(4,5),VOD(116,4),CUNIT(5) 
C THE DEMOGRAPHIC SECTION 
C STEPl GROUP EMPLOYMENT BY EDUCATIONAL CLASS 
C EDDIST IS TOTAL NUMBER OF PERSONS IN ENTIRE AREA BY EDUCA 
C TION/iL NEEDS 
C EDDIST (J) =1 I4ALE COLLEGE =2 MaALE VOC =3 MALE HS =4 TOTAL =5 
C FEM COL =6 FEN 
DO 713 1=1,8 
L=I+8 
REM(I,1)=XEMP(I,1)+XEMP(1,2)*8.0+XEMP(I,3)*72.0 
1+XEMP(1,4)*81.0 
713 REM(I,2)=XEMP(L,1)+XEMP(L,2)*8.0+XEMP(L,3)*72.0 
EDDIST(1)=REM(1,1)+REM(2,1) 
EDDIST(2)=REM(3,1)+REM(4,1)+REM(5,1) 
EDDTST(3)=REM(6,1)+REM(7,1)+REM(8,1) 
EDDIST(5)=REM(1,2)+REM(2,2) 
EDDIST(6)=REM(3,2)+REM(4,2)+REM(5,2) 
EDDIST(7)=REM(6,2)+REM(7,2)+REM(8,2) 
EDDIST(4)=EDDIST(1)+EDDIST(2)+EDDIST(3) 
EDDIST (8)=EDDIST(5)+EDDIST(5)+EDDIST(7) 
C STEP 2 GROUP MALES BY 3 AGE CLASSES 
DO 10 2 1=1,22 
DO 102 J=l,10 
102 DEMO(I,J)=0. 
DO 103 11=1,4 
DO 10 3 IK=1,8 
DEMO(22,11+5)=DEMO(22,11+5)+XEMP(IK+8,II) 
10 3 DEMO(22,II)=DEMO(22,II)+XEMP(IK,II) 
C AAl IS MALES 13-21 / 22-6 4 DATA 
C AA2 IS MALES 6 5+ / 22-64 DATA 
SUM=1.0-(0.5*EDDIST(2)/EDDIST(4))-(EDDIST(1)/EDDIST(4)) 
DO 105 11=1,4 
DEM0(9,II)=DEMO(22,II)/(1.0+SUM*AA(1)) 
DEMO(1,11)=DEMO(9,11)*AA(1) 
DEMO(16,II)=DEMO(9,II)*AA(2) 
C STEP 3 FILL IN REMAINING DEMO COMPONENTS FOR MEN 
187 
DEMO(4,11)=DEMO(22,11)-DEKO(9,11) 
DEMO(3,11)=DEMO(1,11)*EDDIST(1)/EDDIST(4) 
DE::0 (2,11) -DEMO (1, II) *BnniST ( 2 ) /EDDIST (4) *0.5 
DEMO(9,4)=AA(32) 
C AA3 IS MARRIAGE RATE 18-21 MALES 
C AA4 IS MARRIAGE RATE 2 2-64 MALES 
C AA5 IS MARRIAGE RATE 6 5+ MALES 
DEMO(5,11)=DEMO(1,II)*AA ( 3) 
DEMO(5,II)=AMINl(DEMO(5,II),DEMO(4,II)) 
DEMO(10,II)=DEMO(9,II)*AA(4) 
DEM0(17,II)=DEM0{1G,II)*AA(5) 
C AAG IS PERCENT MARRIED MALE WITH CHILDREN 
DEM0(6,II)=D^y0(5,%I)"AA(G) 
DEMO(11,II)-DEMO(10,II)*AA(G) 
DDMO(7,11)=DEMO(5,11)-DEMO(6,11) 
DEMO(8,11)=D5M0(4,11)-DEMO(5,11) 
DEMO(12,11)=DEMO(10,11)-DEMO(11,11) 
DEMO(13,11)=DSMO(3,II)-DEMO(10,II) 
DEMO(18,11)=DEMO(16,11)-DEMO(17,11) 
C AA7 IS PERCENT OF SINGLE MALES 22-54 WITH CHILDREN 
DEMO(14,11)=DEMO(13,II)*AA(7) 
DEMO(15,11)=DEMO(13,11)-DEMO(14,11) 
DEMO(19,11)=DEMO(5,11)+DSMO(10,11)+DEMO(17,11) 
DEMO(20,11)=DEMO(6,11)+DEMO(11,11) 
DEMO(21,11)=DEMO(1,11)+DEMO(9,11)+DEMO(16,11) 
105 CONTINUE 
C STEP 4 NUMBER OF WOMEN BY 3 AGE CLASSES 
C AA8 IS FEMALE - MALE CONVERSION RATE FOR ADULTS 
DO 108 1=1,4 
108 DEMO(21,I+5)=DEMO(21,I)*AA(8) 
C AA9 IS PERCENT ADULT FEMALES 18-21 
C AAlO IS PERCENT ADULT FEMALES 22-64 
DO 109 11=6,9 
DEM0(1,II)=DEM0(21,II)*AA(9) 
DEMO(9,II)=DEMO(21,11)*AA(10) 
DEMO(16,11)=DEMO(21,11)-DEMO(1,11)-DEMO(9,11) 
C STEP 5 REMAINING FEMALE SECTORS 
DEMO(17,II)=DEMO(17,11-5) 
DEMO(18,11)=DEMO(16,11)-DEMO(17,11) 
DEMO(10,II)=DEMO(10,11-5) 
DEMO(13,11)=DEMO(9,11)-DEMO(10,11) 
DEMO(5,11)=DEMO(5,11-5) 
DEMO(3,11)=DEMO(1,11)&EDDIST(5)/EDDIST(8) 
DEMO(2,11)=DEMO(1,11)*EDDIST(6)/EDDIST(8)*0.5 
DEMO(4,11)=DEMO(1,11)-DEMO(2,11)-DEMO(3,11) 
DEMO(3,11)=DEMO(4,11)-DEMO(5,11) 
DEMO(6,11)=DSMO(6,11-5) 
DEMO(7,11)=DEMO(5,11)-DEMO(6,11) 
188 
DEMO(11,11)=DEKO(11,11-5) 
DZMO(12,11)=DEXO(10,11)-DEMO(11,11) 
C AAll IS PERCENT OF UNMARRIED 22-64 WITH CHILDREN 
DEMO (14,11) =DEMO (13,11) (11) 
DoMO(15,11)=DEMO(13,11)-DEMO(14,11) 
DEMO(19,11)=DEMO(19,11-5) 
10 9 CONTINUE 
C STEP 6 REDEFINE SOME DEMO VARIABLES TO MEET ASSUMPTIONS 
DO 200 11=1,18 
IF ( (II.GT.8) .AND. (II.LT.16)) GO TO 200 
DO 201 1=1,3 
DEMO(II,T)=DEMO(11,1)+DEMO(11,4) 
201 DEMO (11,1+5) -DEMO (11,1+5) +nT:MO (11,9) 
DEMO(II,9)-0. 
200 CONTINUE 
DO 110 IJ=13,15 
DO 111 II=S,8 
111 DEMO(IJ,11)=DEMO(IJ,9)+DEMO(IJ,II) 
110 DEMO(IJ,9)=0. 
C STEP 7 ALLOCATE COLLEGE TO THE CENTRAL CITY 
DO 202 1=1,6,5 
DEMO(3,1)=DEMO(3,1)+3.0 *DEMO(3,1+1)+72.0*DEMO(3,1+2) 
DEMO(3,1+1)=0. 
202 DEMO(3,1+2)=0. 
C STEP S ALLOCATE VOCATIONAL SCHOOL STUDENTS TO VS LOCATIONS 
IF (XOD(111,3)-1.0)116,116,120 
lis IF (XOD(111,2)-1.0)119,121,121 
121 DO 122 1=1,2 
DEMO(2,I)=DEMO(2,I)+DEMO(2,3)* 8 .0 
122 DEMO(2,I+5)=DEMO(2,I+5)+DEMO(2,8)*8.0 
DO 123 1=3,4 
DEMO(2,1)=0. 
123 DEMO(2,1+5)=0. 
GO TO 120 
119 DO 124 1=1,6,5 
DEMO(2,1)=DEMO(2,1)+DEMO(2,1+1)*8.O+DEMO(2,1+2)*72.0 
DSMO(2,I+1)=0. 
124 DEMO(2,1+2)=0. 
120 CONTINUE 
C ADJUSTMENT OF UNMARRIED FEMALES TO TOTAL FEMALE JOBS 
IF (XEMP(18,3).GE.(DEMO(8,8)+DEMO(13,8))) GO TO 212 
SUM=DEMO(8,8)+DEMO(13,8)-XEMP(18,3) 
SUN=SUM*DEMO(8,8)/(DEMO(8,8)+DEMO(13,8)) 
DEMO(8,8)=DEMO(8,8)-SUN 
DEMO(13,8)=DEMO(13,8)-(SUM-SUN) 
DEMO(8,7)=DEMO(8,7)+SUM*8.0 
DEMO(13,7)=DEMO(13,7)+(SUM-SUN)*8.0 
189 
DEMO(8,6)=DEMO(8,6)+SUN*8.0 
DEMO(13,6)=DEMO(13,6)+(SUM-SUN)*8.0 
212 I? (XEMP(18,2).GE.(DEH0(8,7)+DEM0(13,7))) GO TO 213 
SUM-DEMO(8,7)+DEMO(13,7)-XEMP(18,2) 
SUK=SUM*DEMO(8,7)/(DEMO(8,7)+DEMO(13,7)) 
DEMO(3,7)=DEMO(8,7)-SUN 
DEMO(13,7)=DEMO(13,7)-(SUM-SUN) 
DEMO (8,6) =DEMO (8,6) +SUN 8 . 0 
DEMO(13,6)=D5M0(13,G)+(SUM-SUN)*8.0 
213 IF (XSMP(1S,1).GE.(DSMO(8,5)+DSMO(13,6))) GO TO 214 
SUM=DEM0(8,G)+DEM0(13,6)-XEMP(18,1) 
SUN=SUM*D3M0(8,G)/(DSM0(Sf5)+DSM0(13,G)) 
DEM0(8,G)=DEM0(8,G)-SUN 
D' Q ( .1 /' , I'l ) I J- J , u ) — (3 Ur'— r,'  ) 
214 CO^TIXUE 
C RE3UMMATI0N OF CATEGORIES 
DO 128 11=1,10 
DEMO(4,11)=DEMO(5,II)+DEMO(8,11) 
DEMO(1,11)=DEMO(2,11)+DEMO(3,11)+DEMO(4,11) 
DEMO(19,11)=DEMO(17,11)+DEMO (10,11)+DEMO(5,11) 
DEMO(20,11)=DEMO(5,11)+DEMO(11,II)+DEMO(14,II) 
DEMO (9,11)=DEMO(10,11)+DEMO(13,11) 
DEMO (21,11)=DEMO(1,11)+DEMO(9,11)4DEM0(16,11) 
12 8 CONTINUE 
C CALCULATION OF TOTALS 
DO 203 1=1,22 
DO 203 11=5,10,5 
DEMO(I,II)=0. 
DEMO(I,II)=DEMO(1,11-4)+DEMO(1,11-3)*8.O+DEMO(1,11-2)*72.0+ 
IDEMO(1,11-1)*81.0 
203 CONTINUE 
C STEP 10 FILL IN XED MATRIX 
C XED(I=1,4,J=1,4) IS STUDENTS AT EACH LOCATION J REFERS TO 
C LOCATION 
C 1=1 IS COLLEGE, 1=2 IS VOC SCHOOL, 1=3 IS 5-17, 1=4 IS 0-4 
C GROUP 
DO 113 1=1,4 
DO 133 J=l,5 
113 XED(I,J)=0. 
C AA12 IS PERCENT OF CHILDREN IN 0-4 CLASS 
C AA13 IS AVERAGE FAMILY SIZE 
DO 129 IJ=1,4 
XED ( 2,IJ)=DEMO(2,1J)+DEMO(2,IJ+5) 
XED(1,IJ)=DEMO(3,IJ)+DEMO(3,IJ+5) 
XED(3,IJ)=(1.0-AA(12))*(DEMO(20,IJ)+DEMO(14,IJ+5))*AA(13) 
129 XED(4,IJ)=AA(12)*(DEMO(20,IJ)+DEMO(14,IJ+5))*AA(13) 
DO 204 11=1,4 
204 XED(II,5)=XED(II,1)+XED(II,2)*8.0+XED(II,3) *72.0 + 
1XED(II,4)*81.0 ' 
190 
C STEP 11 CALCULATION OF POPULATION AND CONSUMING UNITS 
DO 205 1=1,4 
GUN IT ( I ) -DEMO (21,-1) +DEMO (21,1+5 ) -DEMO (5,1) -DEMO (10,1)-
IDEMO(17-1) 
205 XP0P(I)=DEM0(21,I)+DEM0(21,I+5)+XED(3,I)+XED(4,I) 
GUNIT (3)=CUKIT(1)+CUNIT(2)*8.0+CUNIT(3)*72.0+CUNIT(4)*81.0 
XPOP (5)=XP0P(1)+XPOP(2)*8.O+XPOP(3)*72.0+XPOP(4)*31.0 
C INCOME SECTION OF LOCPOP 
C XING IS THE NUMBER OF PERSONS OR CONS UNITS IN EACH INCOME 
C CLASS 
C XING(I,J) 1=1,60 IS INCOME CLASS BY 500 INTERVALS J INDEXES 
C LOCATION 
DO 133 1=1,GO 
DO 133 
133 X:NC(I,J)-0. 
C mTING IS GROUPING OF HUSBAND AND WIFE 
DO 134 1=1,3 
DO 140 11=1,80 
140 MATING(II)=0 
SUM1=DEM0(8,1+5)+DEMO(13,1+5) 
IF (SUMl-XEMP(18,1) ) 135,135 ,135 
136 DO 139 11+73,80 
139 MATING(II)=XEMP(11-64,1) 
DO 705 11=1,8 
705 MATING(II)=XEMP(II,I) 
GO TO 165 
135 SUM2=SUM1/XEMP(18,1) 
DO 141 11=73,80 
141 MATING(II)=SUM2*XEMP(11-64,1) 
SUM3=(XEMP(17,1)-(XEMP(18,1)-SUMl))/XEMP (17,1) 
DO 142 11=1,8 
142 MATING(II)=MATING(II)+SUM3*XEMP(II,I) 
DO 143 11+1,8 
REM(II,3)=0. 
REM(II,4)=0. 
REM(II,1)=XEMP(II,I) -MATING(II) 
143 REM(II,2)=XEMP(11+8,1)-MATING(11+72) 
SUM1=REM(1,1)+REM(2,1) 
SUM2=REM(1,2)+REM(2,2) 
If (SUM1-SUM2)144,145,146 
146 DO 206 11=1,2 
REM (II,3)=REM(II,1)*SUM1-SUM2)/SUMl 
206 REM(II,1)=REM(II,1)-REM(II,3) 
GO TO 145 
144 DO 207 11=1,2 
REM(II,4)=REM(II,2)*(SUM2-SUM1)/SUM2 
207 REM(II,2)=REM(II,2)-REM(II,4) 
145 SUM4=REM(1,2)+REM(2,2) 
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DO 147 11=9,10 
147 MATING(II)=MATING(II)+REM(1,1)*REM(11-8,2)/SUM4 
DO 148 11=17,18 
14 S MATING (II) =M.\TINC (II) +REM (2,1) *REM (22-13,2) /SUM.4 
DO 149 11=1,2 
DO 143 IJ=1,2 
149 ?J2M(II,IJ)=REM(II,IJ+2) 
SUM1=REM(1,1)+REM(2,1)+REM(3,1)+REM(4,1)+REM(5,1) 
SUM2=REM(1,2)+REM(2,2)+REM(3,2)4REM(4,2)+REM(5,2) 
IF (SUM1-SUM2)151,152,153 
151 DO 177 11=1,5 
REM(II,4)=REM(lI,2)*(gUM2-SUMl)/5UM2 
177 REM(II,2)=REM(II,2)-REM(II,4) 
CO TO 152 
153 DO 155 11-1,5 
:-.EM (II, 3)=RFM(II,1) * (SUM1-SUM2) /SUKl 
155 REM (11,1) =REM (11,1) -P.EX (11,3) 
15 2 SUM4 =REM (1,2) +REM (2,2) +REM (3,2) +P£M (4,2) 4-REM (5,2) 
DO 157 11=9,14 
157 MATING (II) =mTING (II) +REM (1,1) *REM (11-8,2) /SUM4 
DO 158 11=17,22 
158 MATING(II)=MATING(II)+REM(2,1)*REM(11-16,2)/SUM4 
DO 159 11=25,30 
159 MATING(II)=MATING(II)+REM(3,1)*REM(11-24,2)/SUM4 
DO 160 11=33,38 
160 MATING (II) =mTING ( 11 ) +REM ( 4 ,1 ) * REM ( 11 - 3 2 ,2 ) /SUM4 
DO 161 11=41,46 
161 MATING (II)=MATING(II)+REM(5,1)*REM(11-40,2)/SUM4 
DO 162 11=1,5 
DO 162 IJ=1,2 
162 REM(II,IJ)=RSM(II,IJ+2) 
SUM1=0. 
SUM2=0. 
DO 163 IJ=1,8 
SUM1=SUM1+REM(IJ,1) 
163 SUM2=SUM2+REM(IJ,2) 
DO 164 11=9,72 
K=(II-l)/8 
J=M0D(II,8)+1 
IF (J.LE.O) J=8 
164 !4ATING(II)=MATING(II) +REM(K,1) *REM( J, 2)/SUM2 
C THIS CONCLUDES MATING SECTION FOR EACH LOCATION 
165 DO 175 IJ=1,72 
IJJ=XINOC(IJ)/499. 
175 XINC(IJJ,I)=XINC(IJJ,I)+MATING(IJ) 
DO 172 IJ=73,80 
IJJ=XINOC(IJ-72)/499. 
172 XINC(IJJ,I)=XINC(IJJ.I)+MATING(IJ) 
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C FILL IN RURAL AREA DATA AMD RETIPJ3D PERSONS AND STUDENTS 
IJ=XINOC(73)/49 9. 
XINC (IJ.. I ) =XINC ( IJ, I ) +DEMO (18,1) +DEMO (18,1+5) 
TT—VTVor- (lAA /AQQ . 
aINCTIJ,I)=XINC(IJ,1)+DEMO(17,1) 
IJ--XINOC(75)/499. 
XINC ( IJ,I)=XINC(IJ,I)+DEMO(2,1)+DEMO(3,1)+DEMO(2,1+3) + 
lD"MO(3,I+5) 
134 CONTINUE 
IJ=XIN0C(2)/499. 
XINC(IJ,4)=AA(32) 
ru 300 1=1,00 
30 0 XINC (1,5) -X J.NC (1, 1) +XINC (1, 2 ) * 8 . +XINC (1,3) *72.+ 
1 \'TVf' f r . c. I T>; ; i . 
END 
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XII. APPENDIX B. ESTIMATION OF COEFFICIENTS 
The following items of data or input variables are re­
quired by the computer program: 
1. Input-output structure of each farm, 
2. Income levels by occupation, 
?. Consumption functions, 
/. Conversion matrix for trannforming consumption by 7 
classes of consumer goods to 85 consumer goods sectors, 
3. Transportation cost functions for the 12 agribusiness 
sectors, 
6. Average production cost parameters for the 12 agri­
business and 83 consumer goods sectors, 
7. Employment-output ratios for all sectors, 
3. Conversion matrix for transforming total employment 
in each sector to employment by sex and occupation 
class, 
9. A series of unrelated coefficients summarized in the 
vector, denoted AA, 
IC. Location model index, 
11. Occupation distribution index, 
12. Number of trips for each commodity, and 
13. Number of farms at each distance from the centers. 
The location model index, occupation profile index and the 
number of farms at each distance from the centers are not 
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obtained by estimation from existing data, but arc implications 
cf assumptions. The number of trips made for commodities in 
each agribusiness and consumer goods sectors are not based on 
existing data, but are estimated subjectively. The location 
model index, occupation index and the assumed num,ber of trips 
per sector are shown in Table 2, Chapter IV. 
The estimation of the remaining coefficients are discussed 
"c'^aratclv. nov;ovcr, a seoaratc noction on all the coefficient^ 1 • ' 
related to government precedes the analysis of the specific 
arrays of coefficients, because of the convenience of esti­
mating all public sector coefficients in one place. 
A. Government Sectors 
Government is usually divided into three sectors: federal, 
state and local. In this study government is divided into two 
groups. The first group, called exogenous government, includes 
federal government plus the state level functions that are 
centrally located in the capital city or some other city in the 
state. The second group, called endogenous government, includes 
all local government functions plus those state level govern­
ment functions that are not centrally located for the state. 
Although persons in local economic areas support exogenous 
government, the activities supported by these taxes have little 
affect on the local area economy. Part of the local money that 
flows to federal government is for social insurance. This money 
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is returned to the economic area in terms of government transfers 
to retired persons. Also, certain federal functions, such as 
the post office, do have a local counterpart. To include activ­
ities, such as the post-office, a sector, denoted exogenous 
government, includes an estimate of federal government employ­
ment in the economic area. 
Tho total civilian federal government employment in Iowa 
in 19GG was 17,514 persons (26, p. 410). It war, assum.nd that 
one-half of the federal government employment is located in 
the capital city. Des Moines. If the remaining total of 3,757 
is located in the approximately 10 other economic areas, each 
area would have 875 exogenous government employees. 
The endogenous level of government is assumed to include 
the following categories or functions: 
a) General administration and control, 
b) Police and fire protection, 
c) Schools, 
d) Colleges, 
e) Vocational schools, 
f) Recreation and libraries, 
g) Roads, 
h) Welfare, and 
8) Hospitals. 
The exogenous government taxes paid by persons is assumed 
to be a constant proportion of an individual's income. The 
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exogenous tax rate is made up of two parts. The first part is 
Lhe federal tax rate. The individual income assigned to persons 
in the model corresponds to the personal income plus the social 
insurance collections. Total personal tax in 1966 for the 
United States was 5 7.9 billion dollars and the social insurance 
payments by persons was 2 8.1 billion dollars (26, p. 387). 
TTonco, the total federal taxes on persons is equal to 83 billion. 
However, the federal government paid to state and local govern­
ments, via transfer payments, $13.12 billion in 1966 (26, p. 
423). When the federal transfers to state and local government 
are deducted from total federal tax on persons the net amount 
is $74.88 billions. The total personal income in the United 
States in 1966 was $580.4 billions (26, p. 320). The federal 
government tax rate is 74.88/(580.4 + 28.1) or 0.123. That is, 
the income of each person is reduced by 12.3 percent in order 
to pay for federal government functions. The 2 8.1 billion 
dollars of social insurance is added to personal income since 
personal income in the national accounts excludes social insur­
ance but the income concept in this study includes social 
insurance. 
State and local government expenses per person by function 
for Iowa in 1966 are shown in Table 16 (26, p. 427). The total 
expenditures are obtained by multiplying the per capita data 
by the estimated Iowa population of 2.747 million persons in 
1966 (26, p. 25). 
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Table 16. Per capita and total expenditure by function for lova 
in 1966 
Function Per capita 
expenditure 
Total 
expenditure 
Education 199 547 
?6 2G4 
Public welfare 32 
Health, hospitals 27 7 3 
Other 79 217 
Total 433 1,191 
The analysis of government is used to obtain an exogenous 
government tax rate, the coefficients necessary to convert 
population and student numbers to levels of endogenous govern­
ment expenditure, and coefficients to convert endogenous 
government expenditures to employment. Many of the public 
sectors have private counterparts. To obtain the total area 
employment, it is necessary to include equivalent private em­
ployment. To measure the required relationships, it is neces­
sary to have the total employment in each of the nine public 
sectors, total public expenditure in all sectors and the total 
number of students in the three education classes. 
All coefficients related to government sectors are esti­
mated from state data for Iowa. The calculation of the various 
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coefficients proceeds through several steps. The first step is 
the breakdown of total education cost into its three components. 
Table 17 contains the employment in state and local government 
by functions (17, p. 21). The total public education expendi­
ture of 547 million is divided into three components on the 
basis of public employment as shown in Table IB. The private 
employment is obtained from County Business Patterns (20, pp. 
2 - : )  .  
Table 17. Employment in state and local government in Iowa 
by function 
Function State and local Local State 
employees employees employment 
Education 49,559 41 ,53G S 
a) higher learning 7,681 137 7 ,544 
b) local schools 41,397 41 ,397 0 
c) other education 481 0 481 
Highways 9 ,600 6 ,348 3 ,252 
Welfare 2,605 1 ,007 1 ,598 
Hospitals, health 475 316 159 
Police, fire 4,758 4 ,230 528 
Recreation, libraries 1,331 1 ,331 0 
Administration, control 5,156 4 ,213 943 
Other 10,851 5 ,910 4 ,941 
Total 92,868 68 ,326 24 ,542 
Table 18. Public expenditure per student and employment per dollar of public expendi­
ture for education sectors 
Sector 
Colleges 
Vocational 
schools 
Schools 
Total 
Employment 
Public Private Total 
Public 
expenditure 
(millions) 
I'lumber of 
s tudo r. ts 
7,631 4,557 12,128 $ 84.62 72,551 
481 171 171 5.47 38,297 
41,397 2,272 43,669 456.91 643,632 
49,559 574.00 
a 
o 
Employ, 
expend, 
ratio 
.0001192 
.0000953 
Expend. 
per 
s tudent 
.0001446 1,167 
142 
717, 
^To obtain a full-time equivalent one-half of the number of part time students is 
added to the number of full time students.. This data was for 1963 and enrollment was 
augmented 15% to correspond to 1966 enrollment. 
^one-half of the total enrollment in vocational schools '.;;3 assumed to correspond 
to full-time students. 
*^The total number of children under 18 in 1966 is 986,000. The ratio of 5-17 year 
olds over total number of students under 18 in 1960 was 680 ,004/987,263. U;3ing this 
ratio there are 679 ,364 children from ages 5 to 17 in 1966 . ::ot c.ll of these are in 
school. Public school enrollment in 1956 was 608,000 . The :.ii:1poj nt of these tv;o 
numbers, 643,682 is assumed to be the number of elomontary ar.d secondary school 
children. 
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Analysis similar to that for education is applied to the 
remaining public sectors. Allocation of the "other" category 
in Table 15 is on the basis of total state and local employment 
in the components of the other sectors. The expenditure per 
person refers to public expenditure per person. The employee 
over public expenditures ratios corresponds to total private 
arc public employment. The analysis for these sectors is sum­
marized in Table 19, 
Many of these public functions have state offices or head­
quarters which will include a larger than proportionate share 
of the total employment in the capital city. The centralized 
portion of state government is part of the exogenous government 
sector. Total state and local expenditure in functions other 
than the nine endogenous functions is assumed to approximate 
the portion of state government that should be included in 
exogenous government. In Table 19 the portion of state govern­
ment is listed as 106.57 million dollars. Iowa's personal in­
come in 1966 was 8.1 billion dollars (26, p. 327). If Iowa's 
rate of social insurance payments to personal income corresponds 
to the national ratio, then for 1966 the social insurance pay­
ments were 0.4 billion dollars. The exogenous tax rate added 
by state level exogenous public functions is 106.5 7/8500.0 = 
0.012. The total exogenous tax rate is 0.123 + 0.012 = 0.135. 
Therefore, 13.5 percent of all income earned by the residents 
of the economic area is used to finance exogenous government. 
Table 19, 
SGCtor 
Public 
Employment 
Private Total 
Public 
expen-
di ture 
(millions) 
iixpondi-
:ure per 
: .ar s on 
Employment 
expendi­
ture ratio 
Highways 9,600 0 9,600 $264 .0 $96.10 ,0000 3 64 
Welfare 2,605 11,231* 13,336 80.0 32.03 .0001572 
Health, hospitals 475 23,121 23,596 75.0 27 . 30 .0003146 
Other 22,096 1,337 23,433 217.0 
Police, fire 4 ,758 0 4,758 46 .7 17 .01 .0001018 
Recreation 1,331 0 1,331 13.4 4 . 75 .0001019 
Administration 5,156 1,337b 6 , 493 50 .6 18 . 22 .0001282 
Other 10,851 0 10 ,,851 106 .6 
^This is employ mont in non-pro (Tit organizations. 
^This is omploymcnt in bcokkoeping and accounting. 
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The total expenditure for endogenous government services is 
cnlcv.lnted from total population and total student nuii^bers. The 
nain sources of financing endogenous government are income tax, 
sales tax, real property tax and personal property tax. In 
this study, it is assumed that all local expenditures are met 
by local taxes. The local government taxes are used to deduct 
income from the consuming units of the area. The consumption 
':uncLions are based on disposable income which includes sales 
tax and taxes on personal real property, but excludes tax on 
personal property. Hence, the portion of the local taxes on 
things other than personal income is not deducted from the 
personal income of each consuming unit. 
Local property tax and income tax is paid by corporations 
to state and local government. Since all exogenous state 
functions are assumed to be a tax on personal income, all taxes 
of business realty and profits should be used to offset local 
government expenditures. All endogenous expenditures in excess 
of taxes on business and sales taxes are assumed to be taxes 
on personal income. However, an alternative approach that is 
not based on Iowa data is used to estimate local government 
taxes on personal income. 
For the United States in 1966 the revenues from various 
taxes is shown in Table 19 for all states (26, p. 419). Table 
20 shows that only 7% of state and local taxes is a tax on per­
sonal income. A portion of the property tax is a tax on personal 
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Table 20. State and local government revenues in United States 
for 19ÇÇ from selected taxes 
Source Total Revenue 
(millions) 
Distribution 
Property tax $24,670 0.35 
Individual income tax 4,760 0.07 
Corporation income tax 2,030 0.03 
Sales tax 19,085 0.27 
Other revenue 19,363 0.28 
Total 69f916 1.00 
property. This too, is included from disposable income. Other 
revenue includes many non-tax items such as school lunches and 
interest earned. 
In this analysis the objective is to find the percentage 
of local tax revenues that belong in the category of personal 
tax and non-tax payments which differentiate personal income 
from disposable income. The approximate percentage of local 
revenues that comprise the personal tax and non-tax payments 
includes 7 percent from individual income tax, an assumed 3.5 
percent from the personal property portion of property tax, 
and an assumed 14 percent of the other revenue. The total equals 
24.5 percent. 
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B. Input-Output Structure of Farms 
In the quantitative analysis two types of farm input-
output structure are used. The first assumption of a farm's 
input-output structure corresponds to an average farm for 1964. 
Farms are assumed to contain 320 acres of lands. The procedure 
used to calculate a farm's input-output structure is to divide 
tho etato of Iowa toLala for the 12 commodities corresponding 
tc the 12 agribusiness sectors by the total number of 320 acre 
farms that could exist on Iowa's agricultural land. The total 
land area of Iowa in farms in 1964 was 33,758,321 acres (13, 
p. 7). This is enough land to support 105,495 farms of 320 
acre size. The sales of farm products corresponding to the six 
agricultural goods processing sectors are listed in Table 21 
Table 21. Total sales and sales per 320 acre farm for alterna-
(13, p. 13) 
tive 1 farm structure 
Item Iowa total Per 320 acre farm 
Livestock 
Poultry (except eggs) 
Eggs 
Dairy products 
Corn and grain 
Soybeans and other 
$1,134,120,240 $10,750.45 
379.66 
540 .05 
1,699.09 
3,661.29 
40 ,051,701 
57,462,474 
179,245,139 
386 ,247,603 
oilseeds 308,118,162 2,920.69 
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The data for calculating farm inputs is handled in the 
same manner as farm outputs and is shown in Table 22 (27). 
These data are in a more disaggregated forra than was needed for 
the quantitative analysis. The data reported are adjusted to 
include labor in the places where it is excluded. 
Tab le 22, Total purchases and purchases per 320 acrc farm for 
alcornativo 1 f -J c.'V vn T T 
Item Iowa total Per 3 20 acre 
1. New machinery $259,475,000 2,459.10 
2. Hardware 34,889,000 330.72 
3. Machinery repair 71,740,000 680.03 
4. Fuel 87,230,000 826.85 
5. Crop products 604,493,000 5,730.06 
6. Livestock products 19 ,952 ,000 189.13 
Under the second farm structure alternative 6 40 acre farms 
are assumed. Since no hired men are included, an increase in 
productivity is required. The data that are used to approxi­
mate the input-output structure are based on the 1966 data for 
north-central Iowa farms that are members of Iowa Farm Business 
Associations and the Extension Farm Records data for farms 
larger than 500 acres (8). In cases where total data were not 
directly applicable to the sectors used in this study, the 
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totals were allocated proportionate to the distribution in the 
first, alternative. The input-output structure for the second 
farm structure is summarized in Table 23. 
Table 23. Total sales and purchases per 640 acre farm for 
alternative 2 farm structure 
Sector Per farm 
L i VG s took •^•7 , 21J 
Poultry 1,70 3 
Eggs 2,3 49 
Dairy products 7,45 3 
Corn and grain 11,321 
Soybeans and other oilseed 9,040 
New machinery 10,530 
Hardware 2,527 
Machinery repair 3,207 
Fuel 2,240 
Crop products 39,150 
Livestock products 1,523 
C. Income by Occupation 
Income by occupation is summarized in a vector, denoted 
XINOC. Eight occupation classes are used in the quantitative 
analysis. The occupation classes correspond to the eight major 
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classes listed in the Census of Population. It is assuir.ed that 
the income level for each occupation is the sar^cs regardless of 
the location of a persons job or residence, industry, or sex. 
The distribution of persons by occupation and income class is 
available for Iowa for 1960 (19, pp. 421-423). The Census 
data includes all persons with income. In the calculation of 
ir\co~o Icvelr for each occupation the group of persons with 
incomes less than $1,0 00 are assumed to be part-time onployccs 
and are emitted from the calculation of average income by occu­
pation. The procedure assumes all persons in an income class 
received the income level of the mid-point of the class except 
for the open-ended largest class. For the largest income class 
an income of $12,000 was assumed. The average income by occu­
pation was then calculated by the usual means. These 19 60 
averages were converted to 1965 levels by multiplying each class 
by the growth level in per capita income for Iowa from 19GO to 
1955. Since the operational model is designed to handle in­
comes only in 50 0 dollar intervals, the income levels listed in 
Table 24 are rounded to the nearest 500 increment. The income 
levels for students and retired persons are arbitrarily set. 
Two levels of income are used in alternative runs of the 
model. The second alternative is approximately 50"J higher than 
the first. These data are listed in Table 24. 
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Table 24. Alternative income levels by occupation 
Occupation Aver a g e I fl ç ome 1 Aver ago T r* 0 
Professionals 7,500 12 ,000 
.Managers 7,000 10 ,500 
Clerical workers 5,000 7 ,500 
Sales workers 7,000 10 ,500 
7,000 10 ,:G0 
Operatives G,000 0 ,000 
Service workers 4,000 6 ,000 
Laborers 5,500 S ,000 
Students 3,000 4 ,500 
Retired persons 3,000 4 ,500 
D. Consumption Functions 
Consumption function coefficient are stored a matrix 
denoted CONSFN. Time series data was used to estimate the 
eight functions used in the model. Consumption of consumer 
goods and services by categories for the entire United States 
for recent years is available from the Survey of Current Business 
(29, pp. 20-22). The many categories listed in the Survey of 
Current Business are grouped into eight groups. The eight 
groups are: 
1. Food and tobacco, 
2. Clothing and variety stores, miscellaneous services. 
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3. Furniture and appliances, 
4. Mechanical goods and services, 
3. Recrcaticn and entertainment, 
6 .  Transportation goods and services, 
7. Personal business, and 
5. Disposable income less first seven categories. 
Data from, 19^9 to 19 0 4 v;ao u^cd in the estimation or the 
parameters of consumption functions. The structure of the 
consumption functions has been assumed to be: 
Yd) = C0NSFN(I,1) * (X) ** C0NSFN(I,2) for I = 1 to S, 
(171) 
where : 
Y(I) is consumption of i-th group of consumer goods, 
X is disposable income, 
CONoFN(I,l), C0NSFN(I,2) are parameters, and 
denoted exponentiation. 
The consumption of each of the eight groups of consumer goods 
for the years 1949 to 1964 is summarized in Table 25. 
The consumption functions measure consumption as a function 
of the consuming units disposable income. The number of consuming 
units for each year is unknown. However, the total number of 
consuming units is available for 1950, 1960 and 1965. Linear 
interpolations are used to calculate total number of consuming 
units for intervening years. The 19 49 number of consuming units 
Table 25. Consumption by seven groups of consumer goods and or;,<ble incoire L O I :  the 
years 1049 to 1964 (in millions) 
Year Food Clothing Furni­
ture 
Medical Recre­
ation 
Tr.\a;^r,or-
t a ci. on 
Person­
al Bus . 
Other^ 
1949 56,593 20,311 14,094 4,290 8,233 17,3 44 7,053 1313,157 
1950 58,120 30,147 16,994 4,4 88 3,443 21,10 3 7,923 20(5,130 
1951 64,893 32,616 17,562 4,727 8,975 20,691 8,604 2 26,0 69 
1952 68,357 33,772 17,323 5,057 9,360 21,0 36 9,107 23G,8G9 
19 5 3 69,460 34,565 17,926 5,460 9,698 25,346 10,166 250,236 
1954 70,341 35,077 17,910 5,983 9 ,869 25,254 11,153 254,403 
19 55 72,236 37,041 19,684 6,202 10,693 31,221 11,369 270,573 
1956 75,210 39,240 20,695 6 ,753 11,46 3 3t), 3 16 12,798 290,454 
1957 79,242 40,572 20,588 7,288 11,880 3 3,34:. 13,745 30 3,791 
1958 82,353 41,703 21,325 7,945 12,300 30,963 14,084 317,924 
1959 85,151 4 4,750 22,320 8,584 13,296 36,124 16,205 337,145 
1960 87,510 46,458 2 2,49 7 9,036 14,082 37,355 17,472 349,390 
1961 90,126 47,973 23,088 9,423 14,999 3 6,09 5 18,6 41 363,643 
1963 9 5,9 31 52,660 26,172 10,827 16,400 43,600 20,350 404,600 
1964 100,140 56,833 29,428 11,484 17,872 45, 31.9 2 2,50 8 436,600 
Tîvg 'other' category is obtained by sub)tracting i Iv-; ca]. consumption 
expenditures in the first seven categories. disposal:Ic Tor each year is 
obtained from Statistical Abstract of the United States (23, r,. AOH, 24, p. 305 , 
25, p. 3 23, and 26, p. 325) . 
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if? obtained by extrapolating backwards from 1950 based on the 
i?5 0 to 19 50 trend. Before the total consumption for each 
year is divided into consumption by each consuming unit, the 
consumption values for each year are inflated to the 196 4 price 
level. The number of consuming units is calculated by sub­
tracting from the total adult population (all persons IS or 
cider} the tohnl nur.iber of married couples. The data available 
lists different numbers of married men than married '/.'omcr.. The 
numJoer of married men is used in the calculation of consuming 
units. 
The total adult population for the three years, the total 
married couples for 1950, 1960 and 1965 , as well as, the num.ber 
of consuming units for all years is shown in Table 26. 
In the operation of the model an income is assigned to 
each person. From each person's income both the exogenous and 
endogenous taxes are removed. The exogenous tax rate is as­
sumed to be given. The endogenous tax rate is calculated with­
in the model. The income remaining is either saved or spent on 
consumer goods and services and is equivalent to disposable 
income. The eight consumption functions are calculated so as 
to exhaust disposable income. Consumption function parameters 
for the eight classes of consumer goods are listed in Table 27. 
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Table 2G. Population, married couples and consuming units 
Year Adult Married Consuming 
population couples units 
1949 65,935 
1950 103,986^ 37,227^ 66,759 
1 51 67,533 
1:52 Ô r , "ny 
1953 69,031 
1954 69,855 
1955 70,629 
1356 71,403 
1957 72,177 
1958 72,951 
1959 73,725 
1960 116,330^ 41,831= 74,499 
1961 75,427 
1962 76,355 
1963 77,284 
1964 78,212 
1965 123,367^ 44,227= 79,140 
^SourcG: (21, p. 26). 
'^Source: (26, p. 25). 
^Source: (26, p. 33). 
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Table 27. Consumption function parameters 
CI ass of consumer good Multiplier Income elasticity 
1. Food and kindred 4.29297 0 .33203 
2 . Clothing and per­
sonal services 1.35938 0 .60547 
3 . Turniturc and 
1.7G953 0 .47241 
.'•'odicai goodr? and 
services - 9.097GG 1 .63867 
5 . Recreation - 3.19922 0 .99805 
6 . Transportation - 5.33453 1 .3710 ? 
7. Personal business -11.36718 1 .98877 
8. Other 15.30078 1 .55078 
E. Consumer Goods Conversion Matrix 
The consumer goods conversion matrix, which converts con­
sumption from 7 to 85 sectors, is denoted CONM. The total 
disposable income for each consuming unit is classified into 
eight categories by the eight consumption functions. The first 
seven groups of consumer goods are disaggregated into the 35 
consumer goods sectors. The eighth category of consumer goods 
is made up of such things as savings and housing, which do not 
correspond directly to any of the 35 consumer goods sectors. 
Table 2 8 contains the assumed distribution of output between 
the 7 classes of goods for each of the 85 consumer goods sectors. 
For sectors 22 to 100, excluding sector 69, total output for 
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1963 is grouped into the seven classes of goods. Total output 
is obtained fron Census of Business data (14, pp. 6, 7 and 15, 
pp. 6r 7). For sectors 69 and 101 to 106, employment data from. 
County Business Patterns is used to approximate output (20, 
pp. 3-10). 
Total sales in the 7 groups are obtained by adding the 
L;?,les in 3 5 consumer coodc sectors. CONM is obtained by 
dividing each dement by the total output in its clanr; c f' 
consumer goods, and is shown in Table 29. 
F. Transportation Cost for Agribusiness Sectors 
The coefficients of the transportation cost curves are 
stored in a matrix denoted COST. The transportation costs 
functions for the twelve agribusiness sectors (sectors 2 to 13) 
are assumed to be functions of distance between the farm and 
the location of the farm supply store or the farm goods pro­
cessor. The average cost of operating bulk feed trucks in 196 3 
for farm cooperatives was 47.7 cents per mile (2, p. 3). This 
cost per mile is used as the basis for calculating transportation 
costs parameters for each sector. 
The agribusiness sectors are divided into two groups. The 
first group comprises those sectors whore the weight of the 
good is a critical determinant of the transportation cost. The 
second group involves those sectors where weight of the good 
is less critical and the time to travel is more important. All 
Table 28. Conversion matrix from 35 consumi 
classes 
1 2 
^ood Cloth-
i ng 
22. Mail order houses 0 ,60 
23. Direct selling 0 . 20 0 -80 
24 . Vending machines 0 .90 0 .10 
25 . Department stores 0 .10 0 .60 
26 . Variety stores 1 .00 
27. Grocery stores 1 .00 
28. Meat and fish markets 1 .00 
29 . Confectioners 1 .00 
30 . Dairy products 1 .00 
31. Retail bakeries 1 .00 
32. Other food stores 1 .00 
33. Fran, motor vehicles 
35 . Auto accessories 
36 . Other auto stores 
37. Service stations 
38. Men ' 3 do th ing 1 .00 
39 . Women's ready-to-wear 1 .00 
40 . Women's accessories 1 .00 
41. Children's wear 1 .00 
42. Family clothing 1 .00 
43. Shoe stores 1 .00 
44. Furriers 1 .00 
45 . Furniture 
46 . Floor covering 
47 . Drapery, curtains 
goods sectors to 7 consumer goods 
3 4 5 6 7 
Fur- Med- 7' jcra- Trans- Pers . 
ni- ical ation por- bus. 
ture cation 
0.20 0.10 0.10 
0.15 0.0 5 0.10 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
Table 23. Continued 
1 2 
Food Cloth-
j. ng 
48. China, glass 
49 . Furnishings 
50 . Appliances 
51. Radio, television 
52. Music stores 
53. Eating places 1 .00 
5 4 . Drinking places 1 .00 
55 . Drug stores 1 .00 
56 . L iquor stores 1 .00 
57 . Antique, 2nd hand 0 .40 
53. Book stores 
59. Stationery 1 .00 
GO. Sporting goods 
61. Bicycle shops 
62. Garden supplies 
63. Jewelry stores 1 .00 
64. Florists 1 .00 
65. Cigar stores 1 .00 
6 6 . Newsstands 
67. Photo supply 1 .00 
68. Gift, novelty 1 .00 
69 . Optical goods 
70 . Miscellaneous retail ]. .00 
71. Laundries 1 .00 
72. Self-service laundries ]. .00 
73. Cleaning, dyeing 1 .00 
74 . Rug cleaning 1 .00 
75 . Photo studios 1 .00 
3 4 5 6 7 
Fur- Med- r-'jcro- Trans- Pcra. 
ni- ical iLion por- bus. 
ture tation 
1.00 
1 . 0 0  
1.00 
1.00 
0 . 8 0  0 . 2 0  
0 . 6 0  
1.00 
I. 00 
1 . 0 0  
1.00 
1.00 
1.0 0 
Table 28. Continued 
Food Cloth­
ing 
76 . Beauty shops 1.00 
77. Barber shops 1.00 
73, Shoe repair 1.00 
79. Funeral service 
80 . Storage, pressing 1.00 
81. Miscellaneous personal 
service 
1.00 
82. Auto body repair 
83. Battery, ignition 
84 . Radiator repair 
85 . Tiro retreading 
86 . Paint shops 
87. General auto repair 
88. M i s c o 11 a n. a o u s a u to 
repair 
89 . Radio, television 
repair 
90. Electrical repair 
91. Hatch repair 1 .00 
92. Fi";niture repair 
93. Movie theaters 
94. Dance halls 
95. Orchestras 
96 . Bowling and billiards 
97 . Coifij . .rcial sports 
98. Sk a ti ng r inks 
99 . Golf clubs 
100 . Rocrea tion 
3 4 5 6 7 
Fur- Med- .11 c rc - Trans- Pcrs. 
ni- ical. ation por- l)us. 
ture tation 
1 . 0 0  
1.00 
1 .00 
1.00 
1.00 
1.0 0 
1.00 
1.00 
1.00 
1 . 0 0  
. 0 0 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
Table 28. Continued 
1 2 3 4 5 6 7 
Food Cloth- Fur- Mod- P.ncre- Trans- Pers 
ing ni- leal .r,i:io:a por- bus. 
ture tation 
101. Medical doctors 
102. Dentists 
10 3. Osteopaths 
10 4. Chiropractors 
105. Finance, insurance 
real estate 
106. Legal services 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
Table 29. Conversion matrix from 7 consumer goods classes i:o 1'3 consumer goods 
sectors 
1 2 3 4 5 6 7 
Food Cloth- Fur- Med- r.icre- Trans- Pers 
ing ni- ical a. Lion por- bus. 
ture tation 
22. Mail order houses 
23. Direct selling 
24. Vending machines 
25. Department stores 
26. Variety stores 
27. Grocery stores 
0.0060 
0 . 0052 
0.0206 
0.6771 
0 .0202 
0.0361 
0  . 0 0 0 8  
0 .1850 
0.0845 
0.0243 
0.1670 
0.015 2 0.00 2 3 
0.0 60 7 0.0210 
Table 29. Continued 
1 2 
Food Cloth­
ing 
28. Meat and fish markets 0 .0096 
29 . Confectioners 0 .0031 
30 . Dairy products 0 .0036 
31. Retail bakeries 0 .0081 
32. Other food stores 0 .0124 
33. Fran, motor vehicles 
34 . Used motor vehicles 
35. Auto accessories 
36 . Other auto stores 
37. Service stations 
38. Men's clothing 0 .0592 
39 . Women's ready - to-wear 0 .0682 
40. Women's accessories 0 .0082 
41. ChiIdron's wear 0 .0052 
42. Family clothing 0 . 0406 
43. Shoe stores 0 .0452 
44 . Furriers 0 .0020 
45 . Furniture 
46 . Floor covering 
47. Drapery, curtains 
48. China, glass 
49. Furnishings 
50 , Appliances 
51. Radio, television 
52. Music stores 
53 . Fating places 0 . 1535 
54. Drinking places 0 .0493 
3 4 5 6 7 
Fur- Mod- ;i ;cro- Trans- E'ers. 
ni- ical a'cion per- bus. 
ture taticn 
0 .5325 
0 .0289 
0 .0504 
0.0127 
0.3007 
0 .3314 
0.0705 
0 . 0 0 6 2  
0.0085 
0 . 0 0 2 0  
0.1674 
0.0644 
0.0458 0.0143 
Table 29. Continued 
Food Cloth­
ing 
55 . Drug stores 0 . 1543 
56 . Liquor stores 0 .0490 
57 . Antique, 2nd hand 0 . 0042 
53. Book stores 
59 . Stationery 0.0056 
50 . Sporting goods 
61. Bicycle shops 
62 . Garden supplies 
63. Jewelry stores 0.0260 
64. Florists 0 .0130 
6 5 . Cigar stores 0 .0020 
66 . Mev/ss Lands 
67 . Photo supply 0 .0039 
68. Gift, novelty 0 .0040 
69. Optical goods 
70 . Miscellaneous retail 0,1205 
71. Laundries 0.0162 
72. Self-service laundries 0.0070 
73. Cleaning, dyeing 0.0210 
74 . Rug cleaning 0.0004 
75. Photo studios 0 .0097 
76 . Beauty shops 0.0305 
77. Barber shops 0.0182 
78. Shoo repair 0.0035 
79 . Funeral service 
80 . S torage, pressing 0.0021 
81. •1 is ce 11 a n eous pe r s o n a 1 
service 
0.0025 
Med- Piicre-
ical ::ion 
Trans- Cors, 
por- bus. 
tation 
0 .0230 
-J .0 364 
0.0 46 9 
0.0059 
0.4379 N) 
M VU 
0.0136 
0.0535 
0.0241 
Table 29. Continued 
Food Cloth­
ing 
82. Auto body repair 
83. Battery, ignition 
84. Radiator repair 
85. Tire retreading 
86. Paint shops 
87. General auto repair 
88. Miscellaneous auto 
repair 
89. Radio, television 
repair 
90. Electrical repair 
91. Watch repair 0.00 09 
92. Furniture repair 
93. Movie theaters 
94. Dance halls 
95. Orchestras 
96. nov;ling and billiards 
97. Commercial sports 
98. Skating rinks 
99. Golf clubs 
100. Recreation 
101. Medical doctors 
10 2. Dentists 
103. Osteopaths 
104. Chiropractors 
105. Finance, insurance, 
real estate 
106. T, -gal services 
Fur- Med- y ccrc- Trans- Pers 
ni- ical ci on por- bus . 
ture tation 
0.0519 
0.0217 
0.0153 
0 .6 J a 1 
0 . 2 12 5 
0.05G5 
0.0 387 
0.0784 
0.0139 
0.0135 
0.1161 
0.0102 
0.0029 
0.0071 
0.0G73 
0 .0106 
0.0012 
0.0011 
0 .0039 
0.0018 
0.0233 
0.0040 
1 .0590 
9.9167 
221 
the ' transportation cost functions are assumed to have an on-s it' 
cost component and a cost-per-mile-cf-travel com.poncn •h _ 
The on-site costs are based on a value of $2.00 per man 
hour of labor. The loading and unloading time in man -hours is 
based on subiective evaluation of the time requ ired. The on-
site costs assumed are listed in Table 30 • 
30 . Transportation rnst '"or acribusinc-j^a r 
Sector On-site cost COS' 
2. Meat packing $4.00 .954 
3. Poultry processing 4.00 .954 
4. Dairy processing 2.00 .954 
5. Egg handling 1.0 0 .350 
6 . Grain elevators 2.00 .954 
7. Oilseed processing 2.00 .954 
8. Machinery 2.00 .500 
9 . Hardware 1.0 0 .350 
o
 
1—1 
Machinery repair 1.0 0 .350 
11. Feed, seed and fertilizer 2.00 .954 
12 . Fuel dealers 2.0 0 .954 
13. Livestock products 1.0 0 .388 
All the sectors where the load weight is considered impor­
tant corresponds roughly to the type of vehicle which can carry 
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heavy loads are assumed to cost 47.7 cents per mile to operate. 
This operating cost is assumcd to apply to both the loa<f,cd and 
the unloaded miles. Since distance is measured as a one-way 
distance, the cost per mile is doubled to 95.4 cents per mile. 
For the egg handling, machinery repair and hardware goods 
sectors, the typical vehicle used for trips is a pick-up truck 
obovt nr. much ar a car to operate. The cost is as­
sured to be 10 cents per mile e:-:cluoivc of the labor ccyt. '''he 
labor cost per hour depends upon the person making the trip. 
Since for these three sectors the person making the trip may 
be a laborer or manager, an annual salary of $6000 is used to 
calculate an hourly wage rate. If the person works 40 hours 
per week for 50 weeks, he works 2000 hours per year and is paid 
at the rate of $3.00 per hour. Assuming an average speed of 
forty miles per hour, the labor cost is 7.5 cents per mile. 
Since the mileage is measured for just one way, the rate of 15 
cents per mile must be added to the 20 cents per mile for vehicle 
costs for an average cost of 35 cents per mile. 
The purchase of new machinery often involves much slower 
travel time. The labor costs are assumed to be twice as much 
per mile. Hence, a total cost per mile of 50 cents per mile 
is assumed. 
Much of the travel in the livestock products sector is the 
travel of a veteranarian to the farm. The average salary of a 
professional is 7,500 dollars per year. At 2000 hours per year. 
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this income corresponds to an hourly wage of $3.75. Using the 
S'?.n.c vehicle costs per mile as before, the overall cost per 
mile is approximately 39 cents per mile. 
G. Cost of Production 
Cost of production data is stored in a matrix denoted COSP. 
The methods of calculation of the cost of production parameters 
v/an di^cursed in dccall in Chapter TV. Tor each nector thoro 
are four parameters; the multiplier of the power function, the 
power, the minimum level of output and the minimum efficient 
level of output. These parameters are required for all the 
agribusiness sectors plus 32 of the 35 consumer goods sectors. 
In the analysis there is both a high and a low estimate for 
the cost of production curves. These data are summarized in 
Table 31. For estimation of the coefficients the independent 
variable is divided by one million for all sectors except sector 
two where it is divided by 100 million. 
K. Employment-Output Ratios 
Employment-output ratios are stored in a vector denoted 
EOCOX. This vector of ratios is used to convert output data to 
total employment. The elements are grouped in four classes 
which are discussed separately. The first element is undefined 
since output in agriculture is not a determinant of employment 
in that sector. 
Table 31. Cost of production data for low and high 
Minimum 
output 
Minimura 
e Eticicnt 
output 
2 . Meat packing 4 7,39 3 4 7 ,393 , 360 
3 . Poultry process 22,779 2 ,255 , 125 
4 . Dairy process 30,483 1 , 493 ,902 
5 . Egg handling 30,488 579 ,268 
6. Grain elevators 62,500 1 , 187 ,499 
7. Oilseed process 348,828 34 ,137 ,920 
8. Machinery 41,667 791 ,667 
9. Hardware 21,322 149 ,254 
10 . Machinery repair 10,695 74 ,866 
11. Feed, seed, fertilizer 42,194 801 ,688 
12 . Fuel dealers 48 ,309 338 , 164 
13. Livestock products 30,030 210 ,210 
25 . Depar tnan t s tores 619,195 15 ,'14 8 ,910 
26 . Variety stores 13,812 676 ,795 
27. Grocery stores 36,364 1 ,781 ,817 
28. Meat, fish markets 26,455 502 ,5 46 
29 . Confectioners 13,210 92 ,470 
30 . Dairy products 17,699 123 ,894 
31. Retail bakeries 6,821 47 ,749 
32 . Other food stores 34,364 652 ,921 
33. New motor vehicles 50,251 2 ,462 ,310 
34 . Used motor vehicles 44,248 840 ,708 
35 . Auto accessories 27,548 523 ,416 
36 . Other auto stores 33,610 270 ,270 
^An ' 11 ' after the coefficient iyni 1:ie j that j 
runs 
liOv/ CO:; t c;urves High GOi;t curves 
Multi[;liG!: Power Multiplier Power 
152.53SM^ 25 .5 23.1376 4 .5 
0.16053 2 .0 0.35837 1 .0 
0 .119 19 5 .0 0.37356 2 .0 
39.5366 6 .5 3.58586 2 .5 
0.470GS 4 .5 0.63210 2 .0 
0.00001 4 .0 0 .00407 1 .5 
3.37119 5 .0 1.42222 2 .0 
2906.60 4 .0 48.830 3 2 .0 
0.735 ISM 5 .0 194.273 2 .0 
3.632 32 5 .5 1.59140 2 . 5 
113.333 4 .0 9.52201 2 .0 
58.0528 2 .5 10 .4600 1 .5 
0 .00002 4 .0 0.01401 ]. .5 
48.7601 10 .0 2.74525 3 .0 
0.000 25 14 . 5 0.11387 3 .5 
0 . 42500 9 .0 7.40881 3 .0 
1606.66 3 .0 35,8515 1 .5 
70.9334 2 .0 7 .53334 1 .0 
2360.73 2 .5 96 .6193 7 
47.4641 8 .5 3.38027 Î . ) 
0 .006 31 5 .5 0.13750 2 .0 
9.77U81 11 .0 1.77425 3 .5 
76.4210 6 .5 4.62036 2 .5 
211.76 9 4 .0 14.9069 2 .0 
i.s .i i n !'.U. ].lions 
Table 31. Continued 
Minimum Minimum Low COGL curves High cost curves 
output efficient -— 
output Multiplier Power Multiplisi: Power 
37. Service stations 24,155 169,082 1813.38 4 .0 38.0880 2 ,0 
38. Men's clothing 20,492 339,344 2334.90 8 .0 9 ,68186 2 .5 
39 . Women's ready-to-wear 15,129 287,443 534 .233 5 ,0 10.7882 2 .0 
40 . Women's accessories 14,124 98,870 4515.21 3 . 5 32.4275 1 .5 
41. Children's wear 14,993 234,858 1.4 4 70 3M 11 ,0 78.3569 3 ,5 
42. Family wear 20,619 1,010,308 0 .85132 6 .0 0.82100 2 .5 
43. Shoe stores 20,000 380,000 612.526 6 ,5 10.2881 2 ,5 
44. Furriers 13,405 254,692 279.974 2 . 5 6,7 49 79 1 .5 
45. Furniture 23,529 447,059 502.800 7 .5 6,85301 2 .5 
46. Floor covering 9,681 183,930 5 .40187M 9 .0 151.208 3 .0 
4 7,. Drapery, curtains 9,099 63,694 4916.19 3 .0 6 2.713 3 1 . 5 
48, China, glassware 13,459 255,720 0 .27832M 9 .0 27 .6937 2 . 5 
49'. Furnishings 11,723 222,743 0.9G423M 9 .0 39.109 5 2 .5 
50. Appliances 211,008 399,160 3111 . 24 8 .5 14.7943 3 .0 
51. Radio, television 19,531 136,719 12391.5 4 ,5 58.2542 2 .0 
52 . Music stores 18,832 357,815 905.596 6 .5 11.9576 2 .5 
53. Eating places 6,974 132,497 0.57728% 6 ,5 143,312 2 .5 
54. Drinking places 11,933 266,730 0.17755M 8 ,0 37.4127 2 .5 
55. Drug and proprietory 
stores 
20,576 390 ,946 114.791 5 .0 9.53297 2 .5 
56 . Liquor stores 47,170 141,509 8 .48001 1 ,0 8.48001 1 .0 
57. Antique, second 
hand stores 
12,121 84,848 0.106 0 4M 4 ,5 151.251 2 ,0 
53 . Book stores 31,153 591,900 8.09134 4 ,0 2,54422 2 .0 
59 . Stationery stores 15,198 288,754 25510 . 5 S .0 20 , 4397 2 .5 
60. Sporting goods 20,576 144,033 1210.0 1 3 .5 18.4424 1 .5 
61. Bicycle shops 16,260 48,780 24,6000 1 ,0 24.6000 1 .0 
62. Garden supplies 4 2,19 4 801,688 3.63252 5 .5 1,59140 2 . 5 
63 . Jewelry stores 16 ,694 116,861 2515.LO 3 ,5 79.7337 2 .0 
64. Florists 11,261 213,964 1,38 4 7LM 9 ,0 96.0534 3 .0 
/ 
Table 31. Continued 
Minimum 
output 
Minimum 
ef Eiciant 
output 
65 . Cigar stores 13,175 92,227 
6 6 . Newsstands 14,948 104,634 
67. Photo supply 19,531 371,094 
68. Gift novelty 9,058 63,406 
69. Optical goods 15,291 107,034 
70 . Miscellaneous retail 21,413 149,393 
71. Laundries 5,081 248,984 
72 . Self-service laundries 5,794 17,231 
73. Cleaning, dyeing 5,848 111,111 
74 . Rug cleaning 8,354 158,730 
75 . Photo studios 8,993 62,950 
76 . Beauty shops 4,052 28,36 3 
77. Barber shops 5,043 15,129 
78. Shoe repair 6,439 19,317 
79. Funeral service 16,103 117,721 
80 . Storage, pressing 4,525 13,575 
81. Miscellaneous personal 6,165 117,139 
82. AuLo body repair 11,299 79,096 
83. Battery, Ignition 11,765 35,294 
84. Radiator repair 3,591 60,137 
85. Tire retreading 23,529 447,059 
86 . Paint shops 9,259 64,815 
87. General auto repair 10,695 32,086 
88 . Miscellaneous auto 11,574 219,907 
repair 
89. Radio, T.V. repair 8,921 62,444 
90 . Electric repair 9,930 69,513 
91. Match repair 6 ,139 18,416 
92. Furniture repair 7,337 54,859 
93. Movie theatres 7,057 345,801 
Low cost curvos High cost curves 
Multiplier Pov-'or Multiplier Power 
20485.9 4 .0 128.018 2 .0 
12364.9 4 .0 99.4531 2 .0 
5781.87 8 .5 18.4112 3 .0 
9169 8.4 4 .0 270.848 2 .0 
0 .40 6 39M 5 .5 95.0483 2 .0 
1935.99 4 .0 48.4643 2 .0 
7694.60 6 .5 13.4480 2 .0 
69.6400 .0 69.6400 1 .0 
5.58676M 7 .0 222.536 2 .5 
1759.62M 113 .0 606.690 3 .5 
0.40633M 4 .5 274.788 2 .0 
2.29016M 4 .0 1353.56 2 .0 
79.3200 L .0 79.3200 1 .0 
62.1200 1 .0 62.1200 1 .0 
9180 .21 4 .0 35.6981 2 .0 
88.4000 1 .0 33.4000 1 .0 
104.402M 3 .5 585.365 3 .0 
37866.9 4 .0 174.050 2 .0 
34,0000 1 .0 34 .0000 1 .0 
2.19336M 5 .0 301.088 2 .0 
502 .8 30 7 .5 10 .5303 3 .0 
0 . 3563ÛM 4 . 5 259.200 2 .0 
37 . 4000 1 .0 37.4000 1 .0 
54.6222% 11 . 5 193.837 3 .5 
7.87208M 5 . 5 279.254 2 .0 
0.26004M 4 .5 225.344 2 .0 
65 .1600 1 .0 65.1600 1 .0 
0.7546 4M 4 .5 361.317 2 .0 
5 29 . 497 6 .0 11.9788 2 . 5 
Table 31. Continued 
Minimum Mi ni mura Low cost c LirViBS High cost curvGs 
output officient 
output Multiplier Po'.-/e r Multipliai: • Power 
94. Dance halls 4,908 94,763 99 .2607 2.0 8.91113 1.0 
95. Orchestras 4,050 76,954 1 .438G6M 5.5 557.457 2.5 
96. Bowling, billiards 8,726 165,794 21115.8 5.5 32.4276 2.0 
97. Commercial sports 9,862 29,586 40 .5600 1.0 40 .5600 1.0 
98. Skating rinks 6,258 43,805 15113.6 3.0 109.958 1.5 
99. Golf clubs 8,190 155,610 29924 .6 5.5 36.8109 2.0 
100. Recreation 14,514 101,596 4105.15 3.5 105.494 2.0 
101. Medical doctors 30 ,030 210,210 322.193 3.5 10 . 4600 1.5 
102. Dentists 30,030 90,090 13.3200 1.0 13.3200 1.0 
103. Osteopaths 30,030 210,210 9924.39 5.5 24.6420 2.0 
104 . Chiropractors 30,030 90,090 13.3200 1-0 13.3200 1.0 
105. Legal services 30,030 210,210 4 212 .(3 6 5.0 24 .(5420 2.0 
106. Finance, insurance. 30,030 570,570 59 . 3326 7.0 3.72409 2.5 
real estate 
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The first group of sectors to be discussed are the agri­
business sectors (sectors 2 to 13). The data used to calculate 
the employment-output ratios is summarized in Table 32. The 
ratios for the six agricultural goods processing sectors arc 
actually employment-input ratios since the farm output of each 
of the farm produce processing sectors is used as the denomi­
nator in the calculation of the ratios. Inputs for farm producc 
processing sectors arc obtained from the Census of Agri­
culture for Iowa (13, p, 13). Employment in sectors 2, 3, 
and 6 are obtained from the Census of Manufacturers for 19R3 
(18, p. 9). Employment in sector 6 is obtained from the 1963 
Census of Business for Wholesale Trade (15, p. 5). Employment 
in sectors 8 and 9 are obtained from the 196 3 Census of Business 
for Retail Trade (14, p. 6). nq employment data are directly 
available for the remaining sectors. For the machinery repair 
sector the employment-output ratio for general auto repair 
sector (number 87) is used. The egg handling sector is assumed 
to have the same ratio as the grain elevators sector. The ratio 
for fuel dealers is assumed to be equal to one-half the ratio 
for service stations. The ratio for the feed, seed, and fertil­
izer sector is assumed to be equal to the ratio for farm and 
garden supply stores. The garden supply sector is not included 
in the analysis but the data is available from the 196 3 Census 
of Business on Retail Trade (14, p. 6). The employment-output 
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Table 32. Output, employment and employment-output ratios for 
agribusiness sectors 
Sector Output 
input 
or 
(000) 
Employ­
ment 
Employment-
output rat: 
2. Meat packing 1,134 ,120 23,899 0 . 0000211 
3. Poultry processing 40 ,052 1,750 0.000043? 
D ai ry p roc o s s i ng 179 , 2 4 3 J f o 7 9 n A A n n D 1 0 V * v \ i  v ' w ' ... 
5 . Jvcg handling 57 ,462 0.0000322 
6. Grain elevators 386 ,248 6,200 0 .0000160 
7. Oilseed processing 308 ,118 906 0 .0000029 
3. New machinery 225 ,944 5,428 0.0000240 
9. Hardware 64 ,557 3,026 0 .0000469 
10. Machinery repair 0 .0000935 
1—
1 1—1 
Feed, seed, fertilizer 0.0000237 
12. Fuel dealers 0.0000207 
13. Livestock products 0.0000333 
ratio for the livestock products sector is assumed to be 
0.0000333. An employment-output ratio of 0.0000333 implies 
that each employee represents an output of $30,000. 
The elements of the EOCON vector for sectors 14 to 21 were 
not calculated, since output is measured by employment for these 
sectors. Hence, the elements of the EOCON vector for sectors 
14 to 21 are set equal to one. 
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The data used to calculate the employment output ratios 
for most of the consumer goods sectors (sectors 22 to 100) is 
obtained from the 1963 Census of Business for Retail Trade and 
from the 1963 Census of Business for Selected Service (14, pp. 
6, 7 and 16, pp. 6, 7). Total employment and sales data for 
consumer goods sectors are directly available without adjust-
mont from these two publications. No data is available to esti-
:r,.?.te the ratios for the six remaining sectors. The ratios were 
estimated to be 0.0000333. Output, employment, and employment-
output ratios for sectors 22 to 106 are sum^narized in Table 
33. 
The employment-output ratios for the nine endogenous public 
sectors (sectors 107 to 115) are calculated in the discussion of 
the public sectors. The output-employment ratios for these 
sectors are listed in Table 33. The ratio for the exogenous 
public goods sector is set equal to one, since output is 
measured in terms of employment. 
I. Occupation Profiles 
Occupation profiles are summarized in a matrix denoted 
EOCON. The EOCCON matrix is used to convert employment in each 
sector into employment by the sixteen occupation and sex classes. 
Employment by occupation and sex by industry is obtained from 
the 1960 U.S. Census of Population for Iowa (19, pp. 32-436). 
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Table 33. Output, employment, and employment-output ratio for 
consumer good sectors 
Sector Output Employ- Employ.-
ment output 
ratio 
22. Mail order houses 24,867 2 ,321 0 .0000933 
23. Direct selling 33,312 2 ,379 0 .0000714 
24 . Vending machines 6^399 284 0 .0000444 
25 . DOP'Irrmont nr.Qrcs 365,559 11 ,813 0 ,nnnn??3 
20 . Variety atoros G2,261 4 ,506 0 .UÔ00724 
27 . Grocery stores 764,594 20 ,997 0 .U000275 
28. Meat, fish markets 10,630 40 2 0 .0000375 
29 . Confectioners 3,488 264 0 .0000757 
30 . Dairy products 4,072 230 0 .0000565 
31. Retail bakeries 8,941 1 ,311 0 .0001466 
32. Other food stores 13,738 400 0 .0000291 
33. Franchised motor 574,391 11 ,426 0 .0000199 
vehicles 
34. Used motor vehicle 324,364 13 ,414 0 .0000414 
35. Auto accessories 31,205 706 0 .0000226 
36. Other auto stores 54,446 1 ,975 0 .0000363 
37. Service stations 13,722 356 0 .0000259 
38. Men's clothing 43,637 2 ,132 0 .0000488 
39. Women's ready-to-wear 50,284 3 ,322 0 .0000661 
40. Women's accessories 6,044 428 0 .0000708 
41. Children's wear 3,899 260 0 .0000667 
42. Family clothing 29,955 1 ,453 0 .0000485 
43. Shoe stores 33,342 1 ,669 0 .0000500 
44. Furriers 1,541 115 0 .0000746 
45. Furniture 67,654 2 ,882 0 .0000425 
46 . Floor covering 5,713 590 0 .0001033 
47. Drapery, curtains 1,274 140 0 .0001099 
48. China, glass 1,737 129 0 .0000743 
49. Furnishings 422 36 0 .0000853 
50. Appliances 34,190 1 ,626 0 .0000476 
51. Radio, television 13,161 674 0 .0000512 
52. Music stores 11,704 622 0 .0000531 
53. Eating places 169,287 24 ,275 0 .0001434 
54. Drinking places 54,357 4 ,588 0 .0000838 
55. Drug, proprietor 113,780 5 ,532 0 .0000486 
stores 
56. Liquor stores 54,049 1, 148 0, 0000212 
57. Antique, 2nd hand 7,842 647 0, 0000825 
stores 
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Table 33. Continued 
Sector Output Employ­
ment 
Employ.-
output 
ratio 
58. Book stores 5,942 191 0.0000321 
59 . Stationery stores 4,165 274 0.0000658 
6 0 .  Sporting goods stores 7,650 372 0.0000455 
61. Bicycle shops 976 G 0 0.0000515 
6 2 . Garoci.n supplies 79,539 1,88 V 0.0000237 
C. 3. Jewelry stores 19,%%^ 1,152 0 . 0 0 G 0 5 ? ? 
G" . i'loris ts 9,590 852 O.OOOOCQC 
65 . Cigar stores 2,305 175 0.0003759 
6G. Newsstands 2,227 149 0.0000669 
67. Photo supply 2,927 150 0.0000512 
68. Gift, novelty shops 2,938 330 0.0001104 
69. Optical goods 9,487 620 0.0000659 
70 . Miscellaneous retail 
stores 
88,818 4,149 •e .01300 46 7 
71. Laundries 11,982 2,358 0 .0001968 
72. Self-service laundries 5,176 901 0 .0001741 
73. Cleaning, dyeing 15,546 2,658 0.0001710 
74. Rug cleaning 309 37 0.0001197 
75. Photo studios 7,151 795 0 .0001112 
76. Beauty shops 22,487 5,549 0.0002463 
77. Barber shops 13,455 2,668 0 .0001983 
78. Shoe repair 2,632 408 0 .0001550 
79. Funeral service 22,876 1,421 0.0000621 
80. Storage, pressing 1,579 349 0 .0002210 
81. Miscellaneous personal 
service 
1,874 304 0 .0001622 
82. Auto body repair 11,508 1,019 0 .0000885 
83. Battery, ignition 1,376 117 0.00OOS5O 
84. Radiator repair 1,185 138 0.0001164 
85. Tire retreading 4,209 179 O.C: J0425 
86. Paint shops 1,9%^ 212 0.0001080 
87. General auto repair 2,857 --0-0000935 
88. Miscellaneous auto 4,349 376 0.0000:64 
repair 
89. Radio, T.V. repair 10 ,606 1,189 0 .0001121 
90. Electrical repair 4,429 446 0.0001007 
91. Watch repair 669 109 0.0001629 
92. Furniture repair 3,136 400 0.0001276 
93. Movie theaters 12,781 1,811 0 .0001417 
94. Dance halls 2,269 455 0 .0002005 
95. Orchestras 2,203 544 0 .0002469 
96. Bowling, billiards 18,933 2,169 0 .0001146 
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Table 33. Continued 
Sector Output Erriploy- Employ, 
ment output 
ratio 
97. Commercial sports 1 ,676 170 0 .0000014 
98. Skating rinks 482 77 0 .0001593 
99. Golf clubs 1 ,171 14 3 0 .0U01221 
10 0. '.\ecreation facilities 10 ,971 756 0 .OGOCGo? 
10?.. 0 d i c a 1 d o c t o r s 0 .0000333 
10 2. DrxL LU Lr; ('! . 0 0 0 0 3 3 3 
103. OK Lcopaths 0 .0000 3^3 
10/-. Chiropractors n .0000373 
105. Legal services 0 .0000333 
106. Finance, insurance 
real estate 
0 .0000333 
107. Public administration 0 .0001282 
108. Police, fire 0 .0001018 
109. Elementary and secondary 
schools 
0 .0000953 
110. Colleges 0 .0001446 
111. Vocational schools 0 .0001192 
T 1 2 Recreation, libraries 0 .0001019 
113. Roads 0 .0000364 
114. Welfare 0 .0001572 
115. Hospitals 0 .0003146 
115. Exogenous government 1 .0000000 
These data are summarized for 21 selected sectors as shown in 
Table 34. Total employment data in each industry class is 
converted to proportion of total employment contributed by each 
sex-occupation component. The occupation-profile information 
is shown in Table 35 and corresponds to the EOCCON matrix used 
in the model. 
2 3 4  
J. AA Coefficients 
The AA vector is a collection of unrelated coefficients. 
The first thirteen elements deal with demographic features. 
The elements from 15 to 30 are used to calculate the total out­
put of the private sectors that are not closely linked to either 
consumers or farmers and the public sectors. The thirty-first 
b is the number of fanns .INU L'k; 22 element is the cxcr-
enous government tax rate. The coefficients and their names 
are listed in Table 36. 
The first thirteen elements of the AA vector are based on 
the 196 0 Census of Population data. Table 38 is the population 
by sex by age-class for the state of Iowa in 1960 from the 
Census of Population for Iowa (19, p. 311). From Table 38, 
AA(1), AA(2), AA(8), AA(9), AA(IO), and AA(12) are obtained by 
calculating the appropriate ratios. 
To calculate the remaining demographic coefficients it is 
necessary to estimate the number of persons of each age-class 
that are married and the number of persons with children. The' 
model assumes that all persons are married to someone in their 
own age-class and that persons 65 and over have no children 
under 18. These added demographic components are not directly 
available for all components but can be obtained with the aid 
of a few assumptions. Table 38 contains the derived magnitudes 
for 1960. The basic data used to fill out Table 38 is available 
in the Census of Population. The data listed in Table 38 are 
Table 34. ErAoloymont by occupation and sex for soloctod i.r.du. : i: X n s 
Industry 
Prof. Man. Cler. 
Male 
Sales. Crafts. Ope r . Serv. Lribor. 
All industries 54 ,435 222,284 39 ,113 46,691 110 ,4 24 115,183 31 ,874 7'3,233 
Construction 2 ,088 4,641 631 76 31 ,115 2,925 91 13,087 
All manufacturing 10 ,378 10,085 9 ,349 8,996 3 3 ,33 4 60,276 2 ,894 11,871 
Food and kindred 1 ,201 3,517 2 ,450 1,921 6 , 302 22,046 1 ,039 15,486 
manufacturing 
Transportation 381 2,841 8 ,158 212 6 ,189 20,150 209 3,647 
Communications and 1 ,771 1,819 1 ,375 349 7 ,0 72 1,958 219 1,318 
utilities 
Wholesale trade 531 7,354 2 ,376 7,015 1 ,929 6,532 19 4 2,744 
Food, dairy products 24 4,314 1 ,4 27 2,720 348 3,093 113 2,761 
stores 
General merchandise. 34 2,042 342 2,101 590 278 356 352 
variety stores 
Eating, drinking 77 2,901 86 129 98 64 5 ,332 84 
places 
Other retail 1 , 567 16,164 1 ,973 15,946 12 ,5 46 12,236 637 2,717 
Finance, insurance. 586 5,395 3 ,207 7,911 4 55 119 937 683 
real estate 
Business services 391 731 375 466 6 30 382 29 6 74 
Repair services 47 970 170 216 9 ,703 1,683 68 551 
Hotels, lodgings 60 747 370 4 194 50 1 ,287 84 
Other personal 984 755 70 77 780 1,600 3 ,769 1,122 
services 
Recreations 470 1,092 159 59 55 3 12 1 ,222 306 
Medical, health 6 ,378 514 296 8 9 LI 396 2 ,535 158 
services 
Education 14 ,955 595 727 42 ]. ,247 374 4 ,745 269 
Other professions 4 ,505 101 165 8 69 3 7 36 8 
Public admin- 2 ,859 4,027 8 ,226 23 1 ,4 33 661 4 ,851 955 
is tration 
Table 34. Continued 
Inclus try 
Prof. Ilan. Clor, 
All industries 4 4 ,900 14 ,893 87 ,143 
Construction 85 47 1 ,559 
All manufacturing 1 ,354 530 13 ,984 
Food and kindred 247 153 3 ,332 
manufacturing 
Transportation 25 80 1 ,719 
Communications and 198 132 8 ,201 
utilities 
Wholesale trade 66 330 4 ,332 
Food, dairy products 7 548 3 ,770 
stores 
General merchandise. 108 943 2 ,524 
variety stores 
Eating, drinking 32 1 ,600 333 
places 
Other retail 245 1 ,604 7 ,161 
Finance, insurance 180 916 14 ,277 
real estate 
Business services 168 181 2 ,261 
Repair services 12 16 592 
Hotels, lodgings 50 570 549 
Other personal 323 230 1 ,094 
services 
Recreation 334 235 684 
Medical, health 11 ,450 5 27 5 ,700 
services 
Education 27 ,637 375 5 ,563 
Other professions 299 33 2 ,428 
Public admin- 844 937 7 ,335 
istration 
Male 
Sales . Craf t;5 . 
051 3,232 
14 287 
958 1,507 
450 2(5 3 
16 3 
62 71 
280 99 
133 81 
562 216 
147 57 
444 426 
873 7 
82 4 5 
16 113 
24 12 
94 32 
162 12 
4 73 
26 76 
4 4 
8 4 
Qpor. Serv. Labor. 
30,6 36 76,727 12,141 
4 53 40 
20,170 584 772 
5,720 259 424 
50 4 !)0 8 3 
23 140 21 
1,722 108 96 
901 20 2 5 3 
435 369 30 
23 19,773 4 
892 688 102 
55 746 29 
207 79 8 
68 21 16 
98 3,507 17 
3,861 26,224 90 
13 1,134 20 
760 12,608 35 
205 6,294 12 
7 27 0 
4 7 358 0 
Table 35. ProporLion of employment for ( 2ach indust ry in jh cccu,j' ition and SOX cla; 
Industry Male 
Prof. Man. Cler Sales. Crafts Oper S e r v. Labor 
All industries .055 . 225 .0 36 .047 .112 . 116 .032 .076 
Construction .040 .088 .012 .001 .589 .074 .002 .153 
All manufacturing .056 .054 .050 .048 .178 .322 .016 .064 
Food and kindred .022 .064 .045 .035 .115 .402 .019 .100 
manufacturing 
Transportation .072 .074 .056 .014 .287 .0 79 . 009 .054 
Communications and .068 .073 .080 .012 . 364 . 156 . 009 .104 
utilities 
Wholesale trade .015 . 206 .066 .196 .054 .183 .005 .077 
Food, dairy products 
stores .001 . 176 .058 .111 .014 .126 .005 .112 
General merchandise, .002 .094 .016 .096 .027 .013 .016 .016 
variety stores 
Eating, drinking .002 .094 .003 .004 .003 .002 . 173 .003 
places 
Other retail .019 .192 .023 . 189 .149 .14 5 .003 .032 
Finance, insurance. .016 .148 .088 .217 .012 .00 3 .026 .019 
real estate 
Business services .061 .115 .059 .073 .099 .060 .046 .012 
Repair services .003 .068 .012 .015 .680 . 118 .005 .039 
Hotels, lodgings .008 .098 .048 .000 .025 .007 .169 .011 
Other personal .024 .018 .002 .002 .190 .019 .092 .027 
services 
Recreation .072 .167 .024 .009 .085 .311 .187 .047 
Medical, health .151 .012 .007 .000 .022 .009 .060 .004 
services 
Education . 260 . 003 .010 .000 .019 . 005 .073 .004 
Other professions .583 .013 .0 21 .001 .009 . 005 .005 .001 
Public admin- .088 .194 .253 .001 . 0 4 4 .020 .149 .029 
istration 
Table 35. ConLinuod 
Industry 
Prof Man. Cler, 
All industries .045 .015 .088 
Construction .002 .001 .030 
All manufacturing .007 .003 .075 
Food and kindred .004 .003 .061 
manufacturing 
Transportation .007 .005 .332 
Communications and .005 .001 .121 
utilities 
Wholesale trade .002 .009 .121 
Food, dairy products .000 .022 . 154 
stores 
General merchandise .005 .043 .116 
variety stores 
Eating, drinking .001 .052 .012 
places 
Other retail .003 .019 .085 
Finance, insurance. .005 .025 .392 
real estate 
Business services .026 .028 .355 
Repair services .001 .001 .042 
Hotels, lodgings .007 .075 .072 
Other personal .008 .006 .027 
services 
Recreation .051 .036 .105 
Medical, health . 270 .012 .135 
services 
Education .435 .005 .080 
Other professions .039 .004 .314 
Public admin- .026 .029 .225 
istration 
;-1!ale 
Sales. C]:aft;3. Oper. Sorv. L.ibor, 
.027 
. 0 0 0  
.005 
. 0 0 8  
. 0 0 2  
. 0 0 2  
.003 
.005 
. 0 0 8  
.005 
.003 
. 0 0 0  
.031 
.COO 
.108 
. 104 
.001 
.001 
.078 
.001 
.003 
.005 
. 0 0 6  
.004 
.013 
.001 
.004 
.008 
.001 
.001 
008 
170 
,484 
.003 
.003 
.010 
048 
037 
0 2 2  
.00 3 
. 0 0 8  
.040 
003 
,002 
,001 
N) 
W 
00 
.005 
.112 
.024 
.013 
.001 
.003 
. 0 0 2  
.025 
. 0 0 0  
. 0 0 0  
. 0 0 0  
.000 
. 0 0 2  
.00 5 
. 0 0 0  
.007 
.008 
. 0 0 2  
. 0 0 2  
. 0 0 2  
. 0 0 2  
.00]. 
.000 
.000 
.001 
.011 
.0C2 
.032 
.005 
.013 
.034 
. 0 0 2  
.0:8 
.003 
.001 
. 0 0 1  
.642 
. 0 0 8  
. 0 2 0  
.012 
. 0 0 2  
.460 
.637 
.174 
.298 
.097 
.004 
. 0 0 1  
.000 
.001 
.001 
.001 
.001 
. 0 0 2  
. 0 0 2  
.003 
.001 
. 0 0 0  
.000 
.000 
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Table 36. Coefficients used in the computer program grouped 
into AA vector 
Name Definition Value 
AA(1) 
AA(2) 
AA(3) 
AjV ( 4 ) 
/ r \  
\  \J  j 
\ 
AA(7) 
AA(8) 
AA(9) 
AA(IO) 
AA(ll) 
AA(12) 
AA(13) 
AA(14) 
AA(15) 
AA(1(5) 
AA(17) 
AA(18) 
AA(19) 
AA(20) 
AA(21) 
AA(22) 
AA(23) 
AA(24) 
AA(25) 
AA(2Q) 
AA(27) 
Men 18-24 / 22-64 
Men 65+ / 22-64 
Proportion of 18-21 men married 
Proportion 
Proportion 
n V 
ot 
of 
n i-
22-64 men married 
6 5+ men married 
n^-irriod mon with 
children 
Proportion of (22-04) single men with 
children 
Total adult women / total adult m.en 
Total 18-21 women / total adult women 
Total 22-54 women / total adult women 
Proportion 22-6 4 single women with 
children 
Children 0-4 / total children 
Average number of children in families 
with children 
Ratio of endogenous public revenue 
received from persons 
Employment in lumber and electrical 
supplies / population 
Employment in hotels and lodgings sector 
/ population 
Employment in business services / 
population 
Employment in construction sector / 
population 
Employment in transportation / population 
Employment in wholesale trade / population 
Employment in utilities sector / 
population 
Per capita public expenditure on general 
administration 
Per capita public expenditure on police 
and fire 
Per capita public expenditures on recre­
ation and libraries 
Per capita public expenditure on roads 
Per capita public expenditure on welfare 
Per capita public expenditure on 
hospitals 
0.1020000 
0.2227300 
1882200 
8382800 
G196300 
0.03S22GO 
1.0702500 
0.0781100 
0.7312300 
0.1545400 
0.3107000 
2.4955000 
0.2450000 
0 .0024496 
0 .0028375 
0.0028517 
0 .0155860 
0 .0184509 
0 .0192130 
0 .0045329 
13.22:0000 
17.0100000 
4 .7500000 
96.1000000 
32 .0300000 
27.3000000 
Table 36. Continued 
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M arr.e Definition Value 
AA(28) Per student public expenditure on 1167 .0000000 
colleges 
AA(29) Per student public expenditure on 
vocational schools 142 .0000000 
AA(30) Per student public expenditure on 717 .0000000 
elementary and secondary schools 
AA(31) Exogenous government tax rate 0 .1421700 
A / 3 1 \ Nviy.'Jj'j of nnr Innn l market a rea 144 .0000000 
/lA ( 35) .':atio o!: total to consumer purchcu;-cu of 1 .3^00000 
motor vehicle products 
Table 37. Number of persons in Iowa by sex and age -class for 
1960 
Age-class Male Female Total 
0 — 4 156,553 150 ,671 307,224 
5-17 348,369 333 ,258 681,627 
18-21 65,779 71 ,417 137,196 
22-64 644,913 668 ,598 1, 313,516 
65 + 143,640 174 ,334 317,974 
Total 1,359,259 1,398 ,278 2, r757,537 
Total adult 854,337 914 ,349 1, 768,686 
Total children 504,922 483 ,929 988,851 
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Table 38. Demographic data by age and sex class for Iowa in 
1960 
Item Male Female 
Persons 18-21 65,779 71,417 
Married 12,381 12,381 
53,398 59,036 
Torson s 2 2-6 4 644,918 668,598 
Xarriod 540,030 340,630 
orl 104,288 117,963 
Persons 65+ 143,640 174,334 
Married 99,004 99,00^ 
Unmarried 43,536 75,330 
Persons 18-64 married 553,011 553,011 
with children 374,189 374,189 
without children 178,882 178,882 
Persons 22-54 unmarried 104,288 117,968 
with children 3,777 13,229 
without children 100,511 99,739 
based on the data for men. The totals for females are forced 
to the male total, wherever necessary, to meet with the assump­
tions. The total number of married males with a spouse present 
for each age-class is obtained from the Census of Population 
(19, pp. 339, 340). The data for families with and without 
children is obtained from the Census of Population (]9, pp. 353). 
All married persons in Table 38 refer to husband-wife families. 
The ratios for 18-64 year old married persons with children is 
higher than actual since all families with children are assumed 
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to be in the 18-64 age group. The number without children is 
obtained by subtraction. The elements AA(3), AA(4), AA(5)r 
Ax\(6), AA(7), AA (11) and AA (13) can be calculated from Table 
37 and Table 38. 
Elements 15 to 21 of the AA vector are ratios of total 
employment in sectors 15 to 21 to total population. The ratios 
are based on data for the s bate of Iowa for 1960 or 196 3, 
on the most rccont available data. The total employ­
ment of 6,756 in the lumber and electrical supplies sector 
(seebor 15) is obtained from the 196 3 Census of Business for 
Retail Trade (14, p. 6). The total employment of 7,826 in 
hotels and lodgings sector (sector 16) and 7,865 in the busi­
ness services sector (sector 17) is obtained from the 1963 
Census of Business for Selected Services (16, p. 6, 7). The 
total employment of 40,266 in the wholesale trade sector (sector 
20) is obtained from the Census of Business for Wholesale trade 
(15, p. 5). However, 5,208 persons are employed in the farm 
products storage sector which corresponds to sector 6 (grain 
elevators) and is removed to avoid double counting. The 
remaining employment in the wholesale trade sector is 52,989. 
These four items are divided by the 196 3 population for Iowa of 
2,758,000 persons (26, p. 12) to provide the ratios for elements 
AA(15), AA(16), AA(17) and AA(20) . 
Total employment of 52,9 79 in the construction sector 
(sector 18), 50,879 in the transportation and communication 
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sector (sector 19) and 12,496 in the utilities sector (sector 
21) are obtained from the Office of Business Economics for 1960 
(29, p. 6). These three numbers are divided by the 1960 popu­
lation of 2,757,537 in Iowa to provide elements AA(18), AA(19) 
and AA(21) (26, p. 12). 
Elements AA(22) to AA(27) refer to level of public expendi­
ture per person for the non-education public sectors. This 
c"a-ca ir, calcu.latcu in the analysis of government sector. The 
elements AA(28), AA(29), and AA(30) refer to the public expendi­
ture per student. These coefficients have been calculated in 
the government analysis sectors. Element AA(31) is the tax 
rate for all federal government and that portion of state gov­
ernment which is exogenous to the local areas. AA(32) is the 
numJber of farms in each local center market area. 
AA(35) is the ratio of total demand for motor vehicle goods 
and services over the demand for household purposes. Prelimi­
nary runs of the model without an adjustment for non-household 
purchases from these sectors show a per capita expenditure of 
$286. The average for Iowa in 1963 was $382 per person (14, 
p. 6, 7 and 16, pp. 6, 7). AA(33) is the ratio of 382 to 286. 
K. Spatial Distribution of Farms 
Since there are two alternative farm structures assumed in 
this study, there are two sets of data on farm numbers. Farms 
are assumed to be located at the mid-point of each square mile. 
244 
Central places are assumed located at a crossroads. All travel 
i? assumed to proceed only in a north-south or an east-west 
direction. Hence, no farm is closer than one mile to any cen­
ter and all farms are an integer number of miles from all cen­
ters. For 320 acre farm size, there are two farms located at 
the mid-point of each square mile. For 6 40 acre farm size, 
there is only one farm per square mile. 
The first row of the matrix FLOC is the number of farms 
at each distance from the central city for the entire econor.ic 
area. The columns of FLOC refer to the number of miles from 
the center. Hence, the first row of FLOC will have an element 
for all 54 columns. The second row of FLOC refers to the 
number of farms at each distance from a service center for a 
service center market area. A service center market area ex­
tends 18 miles outward from the service center. Hence, the 
columns 19 to 54 are undefined for the second row. The third 
row is equivalently defined for local center. The columns 7 
to 54 are undefined for the third row. The data for the FLOC 
matrix under the two alternative farm structures are shown in 
Table 39 . 
s 
al 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20  
21 
22 
23 
24 
25 
26 
27 
28  
numbers at each distance J'rom central nlace3 
Central City 
3 20 acre 640 acre 
farms farms 
8 4 8 4 
16 8 16 3 
24 12 24 12 
32 16 32 16 
40 20 40 20 
48 24 48 2 4 
56 28 56 2 8  
64 32 64 32 
72 36 72 3 6  
8 0  40 3 0  40 
8 8  44 88 44 
96 48 9 6  4 8 
10 4 52 104 5 2 
112 56 112 56 
120 60 120 tSO 
128 64 128 6 4 
136 6 8  136 68 
144 72 72 36 
152 76 
150 80 
168 8 4  
176 88 
184 92 
192 96 
200 100 
20 8 104 
216 108 
2 2 4  112 
Service Center 
320 acre 640 acre 
farms farmô 
L o c a 1_ Conte r 
i 2 0 ac ]:e 6 4 0 acre 
farms i: arras 
8 4 
16 8 
24 12 
32 16 
40 20 
24 12 
M 
cn 
Table 39. Continuod 
Central City GorvicG Center Local Center 
Miles from 320 acre 640 acre 320 acre 640 acre 320 acre 640 acre 
central place farms farms farms farms farms farms 
29 2 3 2  116 
30 240 120 
31 248 124 
32 256 128 
33 264 132 
34 272 136 
35 280 140 
36 2 8 8  144 
37 296 148 
38 304 152 
39 312 156 
40 320 160 
41 328 164 
42 336 168 
43 344 172 
44 352 176 
45 360 180 
46 368 1 8 4  
47 376 188 
48 384 188 
49 392 196 
50 400 200 
51 408 204 
52 416 203 
53 4 2 4  212 
54 216 108 
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XIII. APPENDIX C. OUTPUT OF THE RUNS 
OF THE MODEL 
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M A L E  D E M O G K f P H I C  D A T A  B Y  S U 6 A H E A  F C R  R L N  1  
I  T »  1  C E N T R A L  S E R V I C E  L O C A L  F A R M  I N G  1  c r  A L  
C I T Y  C E N T E R  C E N T E R  A R E A  A R E A  
1 ) 1  1 6 - 2  1  P E K S U N S  2 4 1 9 .  f \ t .  t .  C .  Q  3 2 0 5 .  
0 2  1 6 - 2 1  V C C  S C H C Û L  4 2 3 .  0  . 0  0  . 0  c . o  4 2 3 .  
C 3  l { 5 - 2  1  C O L L E G E  1 6  S C .  0 . 0  0  . 0  c .  c  1 6 8 0 .  
0 4  1 3 — 2  i  N O N  S C } I O i ) L  3 1 6 .  4  6  i  6 .  0 ,  0  1 1 0 2 .  
U b  i n - 2  I  N A K i U  t u  1 7 3 .  2  5  .  3  .  V ) .  l !  6 0  3 .  
«  »  •  1  r  t  ,  \  1  1  " r  1  7  0 ;  'J 0  • ' >  ;  ' J O  i h - x  1  1 "  r t  V ;  1  '  1 L U  L  f t  «  «  
I  /  I '  I T .  1  W  L  C H I L  ' J U  *  «  .  1 .  0  .  u  1 9 ' J .  
i n  l ; ; - 2  I  U N A K  r . - s c n  1 4 3 .  2  I  .  3 .  0 . 0  4 J 9 .  
0 9  2 2 - 6 4  P L - P S U M  G 8 7 9 .  1 1 / 4 .  2 6 .  1 4 4 .  3 1 8 1 7 .  
1 0  2 2 - 6 4  I ^ A H R l  E C  7 4 4 3 .  9 d 4 .  2  2 .  1 2 1  .  2 6 6 7 2 .  
1 1  2 2 - 6 4  M A i ;  C H I L D  5 0  3 7 ,  6 6 6 ,  1 5 .  8 2 .  1  E 0 4  7 .  
1 2  2 2 - 6 4  M A R  W C  C H I L  2 4 0 7 .  3 1 8 .  7 .  3 9 .  8 6 2 5 .  
1 3  2 2 - 6 4  U N M A R R I E D  1 4 3 6 .  1 9 C .  4 .  2 3 .  5 1 4 5 .  
1 4  2 2 - 6 4  U h K  W  C H I L D  5 2 .  7 .  C .  1 .  1 8 6 .  
1 5  2 2 - 6  4  U N N  W . J  C H I L  1 3  6 4 .  1 8 3 .  4 .  2 2 .  4 9 5 9 .  
1 6  6 5 +  P E R S C N S  2 0 0 9 .  2 9 2 .  3 7 .  C . O  6 9 9 9 .  
1 7  6 5 +  M A K K i e U  1 2 4 5 .  1 8 1 .  2 3 .  c . c  4 3 3  7 .  
1 8  6 i +  UNMAPiUGU 7 6 4 .  1 1 1 .  1 4 .  0 .  0  2 6 6 2 .  
19 T U T A L  f  AHKlFi)  8 8 6 1 .  1 1 9 0 .  4 8 .  1 2 1 .  3 1 6 1 2 *  
2 0  T i J T A L  W I T H  C H I L D  5 2 C 6 .  69C, 1 7 .  8 3 .  1 6 6 4 2 .  
2 1  T f j T A L  A C U L T S  1 3 3 0 7 .  1 5 1 2 .  6 9 .  1 4 4 .  4 2 0 2 1 .  
2 2  T C T A L  E M P L O Y M E N T  SI SI .  1 2 1 5 .  2 7 .  1 4 4 .  3 2 5 2 4 .  
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F I E M L E :  D k X L C t A K H i C  C A T  A  B Y  S U i 3 A R E A  F G K  R l / J  1  
r y P M  C F N T k A L  S E K V I C F  L O C A L  F A R K I N U  T O T A L  
C I T Y  C E N T E R  C E N T E R  A R t A  A R E A  
0 1  l J - 2  1  P  t R S U N S  2 1 3 6 .  
0 2  1 3 - 2  L  V I C  S C H O O L  8 5 4 .  
0 3  l J - 2  1  C C L L E G E  6 6 5 .  
0 4  i  0 — 2  1  S C I i C G l  6  1 3 .  
0  5  I  f i - 2  1  M A K K I L C  1 7 3 .  
l U )  i a - /  i  M / \ K  '.I u n i L I J  1 1  » '  •  
u  I  J  r i - 2  I  1 ' ,  A K  'AtJ  C H I L  
J ' j  U - 2  L  U ^ A K  N - S C H  4 4 4 .  
G  9  2 2 - 6 4  P L K S t i N S  9 4 5 3 .  
1 0  2 2 - 6 4  M A R M b D  7 4 4  3 .  
1 1  2 2 - 6  4  X A R  W  C H I L  J  5 0 3 7 ,  
1 2  2 2 - 6 4  M A R  W O  C H I L  2 4 0 7 .  
1 3  2 2 - 6 4  U N M A R R I E D  2 0 1 0 .  
1 4  2 2 - 6 4  U K M  W  C H I L D  2 7 7 .  
1 5  2 2 - 6 4  U N M  W C  C H I L  1 5 1 3 .  
1 6  6 5 +  P E R S O N S  2 4 3 9 .  
1 7  6 3 +  f A K K I l i l )  1 2 4 5 .  
i d  0 3 +  U i \ H  1 1 : D  1 1 9 4 .  
1 9  T C T A L  P A R K ! t U  6 8 6  1 .  
2 0  T U T A L  W I T H  C H I L D  5 4 3  C .  
2 1  T C T A L  A D U L T S  1 4 0 2 8 .  
2 2  T U T A L  C  y P L G Y M E N T  3 9 1 1 .  
1 3 3 .  4 .  U . l i  3 5 1  3 .  
0  .  C  0  . 0  0 . 0  8 5 4 .  
u . o  0  . 0  c .  c  6 6 5 .  
1 3 ? .  4 .  G . O  1 9 9  4 .  
2 5 .  3 .  U .  C  6 0  3 .  
1 7 .  c .  c  4 U H :  
a .  i .  0 .  0  1 9 5 .  
1 0  d .  1 .  C .  0  1 3 9  I .  
1 4 6 4 .  2  / .  i ; l .  3 2 8 8 5 .  
9 8 4 .  2 2 .  1 2 1 .  2 6 6 7 2 .  
6 6 6  •  1 5 .  E 2  .  1 8 C 4  7 .  
3 1 8 .  7 .  2 9 .  8 6 2  5 .  
4 8 0 .  c  C .  C  6 2 1 4 .  
4 C .  5 .  0 . 0  9 6  0 .  
2 2 0 .  2 6 .  C . Û  5 2 5 3 .  
3 5 6 .  4 6 .  c . o  6 5 7 5 .  
1 8 1 .  2 3 .  0 . 0  4 3 3 7 .  
1 7 5 .  2 3 .  c . o  4 2 3  8 .  
1 1 9 C .  4 8 .  1 2 1 .  3 1 6 1 2 .  
7 2 3 .  2 2 .  6 2 .  1 9 4 1 o .  
1 9 5 3 .  7 7 .  1 2 1 .  4 4 9 7 3 .  
7 5 0  .  6 .  0 . 0  1 2 3 5 3 .  
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O U T P U T  EY I N D U S T R Y  A l \ D  S U B A H Ê A  F U R  H U N  1  
S l - C J r P  C E N T R A L '  S E R V I C E  L O C A L  T O T A L  
C I T Y  C E N T E R  C E  N T  E H  A R E A  
0 C 2  M E A T  R A C K I N G . . . .  1 3 9 3 2 5 6 5 .  1 3 9 2 2 5 6 5 .  C . O  1 2 5  3 9 3 0 8  6  
0 0 3  P O U L T R Y  P R O C E S S .  4 4 2 8 3 5 2 .  0 . 0  C . O  4 4 2  8 3 5  2  
0 0 4  D A I P Y  P R O C E S S . . .  2 2 0  2 0 1 9 .  2 2 C 2 C 1 9 .  0 . 0  1 9 8 1 8 1 7 6  
0 0 3  t  G G  H A  N C L I  N G  . . . .  6 9 9 9 0 4 .  6 9 S S C 4 .  0 . 0  6  2 9 9 1 3  7  
L  0  o  G R A I N  E L E V A T O R S .  4 7 4 5 C 2 9 .  4 7 4 5 0 2 9 .  0 . 0  4 2 7 0 5 2 6 4  
0 0  7  U l L S k . L C  H K C C h S S .  3  2 9 0  0 5 1 2 .  C . C  0 . 0  3 2 9 0 0 5 1 2  
U V i ^ Â C H i  i \ i  c R Y . . . . . . .  i l  a  7  A  A  n  0  .  0  9a AH P /A >1 j  l O  1  t - T  V i  .  . 1 .  w  (  v y  »  V  •  
0 0 7  H A K U W A ^ L  4 2 H 6 1 3 .  4 2 2 6 1 3 .  0. V 3 8 5 7 5 1 V  
0 1 0  . ' • M A C H I N E R Y  K E P A I R  9 7 9 2 4 .  9 7 9  2 4  .  9  7 7  2 4 .  7  S 3  1 8 6 4  
0 1  1  F L E C  S h t O  F t R f . .  U 2 5 1 2 8 .  8 2 5 1 2 8 .  8 2 5 1 2 8 .  6 6 8 3 5 3 9 2  
0 1 2  F U E L  D E A L E R S . . . .  1 0 7 1 6 1 0 .  1 0 7 1 6 1 0 .  C . C  9 6 4  4 4 9  0  
G 1 3  L I V E S r c C K  P R O U U C  2 4 5 1 1 2 »  2 4 5 1 1 2 .  0 . 0  2 2 0 6 0 1 1  
0 1 4  M A N U F A C T U R  I N G . . .  0 . 0  0 . 0  C .  C  0 .  
0 1 5  L U M B E R  E L  E C  S U P P  1 6 6 .  2 1 .  0 . 0  3 3 3  
0 1 6  H O T E L S  N C T E L S . . .  1 9 3 .  2 4 .  0 . 0  3 8  6  
0 1 7  B U S I N E S S  S E R V I C E  1 9 4 .  2 4 .  C . C  3 3  8  
c i e  C C N S T R U C T I C N . . . .  1 0 5 9 .  1 3 2 .  C . O  2 1 1 8  
0 1 9  T R A N S P O R T A T I C N . .  1 2 5 4 .  1 5 7 .  C . C  2 5 0 8  
C 2 C  W H O L E S A L I N G  2 6 1 1  .  C . O  0 . 0  2 6 1 1  
C 2 1  U T l L i  T I E S . . . . . . .  1 8 8 .  2 6 .  3 .  6 1 6  
0 2 2  M A I L  O R D E R  H O U S E  1 4 1 9 2 9 7 .  0.0 0 . 0  1 4 1 9 2 9 7  
0 2 3  D I R E C T  S E L L I N G . .  1 6 9 8 6 7 3 .  0 . 0  0 . 0  1 6 9 8 6 7 3  
0  2 4  V E N C I N G  M A C H I N E S  1 8 5 3 8 5 .  2 3 1 7 2 .  C . C  3 7 0 7 6 9  
0 2  5  O E P A R T K E N T  S T O R E  1 2 5 0 9 0 9 6 .  c . o  0 . 0  1 2 5 C 9 C 9 6  
0 2  6  V A R I E T Y  S T C R E S . .  1 1 2 0 0 6 2 .  2 4 1 3 9 9 .  0 . 0  3 0 5 1 2 5  1  
0 2 7  G R O C E R Y  S T O R E S . .  1 6 1 5 3 4 9 7 .  3 4 8 0 8 2 7 .  C . C  4 4 C 0 C 0 9 6  
0 2  6  M E A T  F I S H  M A R K E T  2 2 9 9 9  3 .  4 9 5 6 C .  0 . 0  6 2 6 4 7  3  
0 2  9  C O N  F E C T  l O N E R S . . .  7 5 y 6 7 .  1 6 2 6 2 .  C . C  2 0 5 5 6 4  
0 3  0  O A I P Y  F R O O U C T S . .  6 8 1 0 3 .  1 8 9 8 5 .  0 . 0  2 3 9 9 8 1  
0 3  1  K E I A I L  O A K E R I E S .  1 9 3 4 5 0 .  4 1 6 8 5 .  0 . 0  5 2 6 9 3 3  
0 3 2  C T h E R  F O O D  S T O R E  2 9 7 2 3 8 .  6 4 0 5 0 .  0 . 0  8 0 9 6 4 1  
0 3 3  F R A t  K L T O R  V E H I C  9 0 7 4 9 4 8 .  1 8 5 0 9 7 5 .  0.0 2 3 8 8  2 7 5 2  
0 3 4  U S E D  M C T G R  V E H I C  1 2 9 7 4 8 C .  0.0 0 . 0  1 2 9  7 4 8  0  
0 3 5  A U T C  A C C E S C R I E S .  8 6 0 2 0 6 .  1 7 5 4 5 2 .  0 . 0  2 2 6 3 8 2 2  
0 3 6  O T H E R  A U T O  S T O R E  5 7 0 5 5 0 .  0.0 0.0 5 7 C 5 5 C  
0 3 7  S E R V I C E  S T A T I O N S  5 1 2 4 7 0 5 .  1 0 4 5 2 6 3 .  0 . 0  1 3 4 8 6 8 1 1  
0 3 8  M E N S  C L O T H I N G . . .  7 8 5 9 2 1 .  1 6 9 3 8 4 .  0.0 2 1 4 C 9 8 9  
0 3 S  W G M E N S  R E A D Y T O k E  9 0 4 5 9 9 .  1 9 4 9 6 1 .  -  .  0 . 0  2 4 6 4 2 8 9  
0 4 0  W O M E N S  A C C E S O R I F .  1 C 8 7 3 C .  2 3 4 3 4 .  O . C  2 9 6 2 0 1  
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S b C K . H  C E N T R A L  S E R V I C E  L O C A L  T O T A L  
C I T Y  C E N T E R  c f c N  r t K  A R E A  
U 4 1  C H l L D R t N S  k b A K . .  7 C 1 4 2 .  1 5 1 1 7 .  0 .  c  1 9 1 0 8 0 .  
0 4 2  F A M I L Y  C L O T H I N G .  1 4 6 W 0 1 S .  C . O  0 .  0  1 4 6 8 0 1 9 .  
0 4  3  S H O E  S T C K E S  5 9 9 8 1 6 .  1 2 9 2 7 4 .  0 .  0  1 6 3 4 0 0 6 .  
0 4 4  F U R R I E R S  7 5 5 2 1 .  0 . 0  0 .  0  7 5 5 2 1 .  
0 4 5  r - U R M T U R E  2 1 5 8 0 6 8 .  4 6 5 7 2 7 .  C .  c  5 6 8 3 8 8 4 .  
0 4 6  F L O C K  C O V E R I N G . .  4 5 S 1 1 6  ,  9 9 0 8 1 .  0 .  u  1 2 5 1 7 6 1 .  
0 4 7  D k A P F P Y  C U R T A I N S  1 1 C 8 0 C .  0  .  0  c  1 1 0 8 0 0 .  
J * 1  O  • • « t r n « * r' 4 a « 1 5 1 0 6  7 .  L = U  c  1 5 1 0 6  7 .  
U 4 9  J - I J K N I  S H I ' N O S « » «  «  •  J 6 7 0 1 .  I  . 0  0 .  0  3 0 7 0 1 .  
0 5  U  A P P L I A N C h i  1 0 9 0 6 1 3 .  2 3 5 3 6 2 .  0 .  ( J  2 S y 3 5 1 1 .  
U 5 i  K A Û I O  T E L E V I S I O N  4 i y w i 7 .  9 C 6 C C .  0 .  Q  1 1 4 4 6 1 3 .  
0 5 2  M U S I C  S T O R E S . . . .  3 6 1 0 0 7 .  7 7 6 5 5 .  C .  c  9 8 2 2 5 1 .  
0 5  3  t A T I M G  P L A C E S . . .  3 6 6 2 7 3 4 .  7 8 9 2 6 2 .  0 .  0  9 S 7 6 8 3 2 .  
0 5 4  D R I N K I N G  P L A C E S .  1 1 7 6 0 8 1 .  2 5 3 4 2 7 .  0 .  0  3 2 0 3 4 9 9 .  
0 5 5  D R U G  P R O P  S T C R E S  2 C 4 6 8 7 8 .  4 4 1 1 4 8 .  c .  0  5 5 7 6 0 6 5 .  
0 5 6  L I Q U L R  S T L R E S . . .  1 1 6 9 6 3 4 .  2 5 2 0 3 8 .  0 .  c  3 1 8 5 9 3 7 .  
0 5 7  A N T I Q U E  2 N U  H A N D  2 C 6 5 2 C .  4 4 5 5 2 .  C .  c  5 6 2 9 3 9 .  
0 5  8  B C U K  S T O R E S  4 2 6 2 8 5 .  0 . 0  0 .  0  4 2 6 2 8 5 .  
0 5 9  S T A T I O N E R Y  S T O R E  7 4 9 2 7 .  1 6 1 4 9 .  0 .  0  2 0 4 1 1 6 .  
0 6  0  S P O R T I N G  G C C D S . .  2 0 3 7 1 5 .  4 3 1 2 8 .  0 .  c  5 4 8 8 1 9 .  
Obi B I C Y C L E  S H O P S . . .  7 C C 1 9 .  0 . 0  0 .  0  7 0 0 1 9 .  
0 6  2  G A R D E N  S U P P L I E S .  2 1 1 8 0 7 4 .  4 4 8 5 1 7 .  c .  c  5  7 0 6 2 1 1 .  
0 6 3  J E W E L R Y  S T O R E S . .  3 4 5 9 2 6 .  7 4 5 5 5 .  0 .  0  9 4 2 3 6 5 .  
0 6 4  F  L O  R I S T S . . . . . . . .  1 7 2 5 2 2 .  3 7 1 8 2 .  c .  0  4 6 9 9 8 1 .  
0 6  5  C I G A R  S T O R E S . . . .  1 3 5 9 0 3 .  0 . 0  c .  0  1 3 5 9 0 3 .  
0 6 6  N E W S T A N C S  1 5 9 7 6 7 .  0 . 0  0 .  c  1 5 9 7 6 7 .  
0 6  7  P H O T O  S U P P L Y . . . .  1 4 3 4 4 4 .  0 . 0  0 .  0  1 4 3 4 4 4 .  
0 6  8  G I F T  N O V E L T Y . . . .  5 3 7 5 3 .  1 1 5 E 5 .  0 .  0  1 4 6 4 3 4 .  
0 6 9  O P T I C A L  G C C D S . . .  4 6 8 6 1 3 .  C . O  0 .  0  4 6 8 6 1 3 .  
0 7 0  M i s e  R E T A I L  1 5 9 7 8 1 8 .  3 4 4 3 6 6 .  0 .  0  4 3 5 2 7 4 4 .  
0 7 1  L A U M J R  I E S .  . .  .  . .  .  2 1 5 5 5 4 .  4 6 4 5 7 .  0 .  0  5 8 7 2 0 7 .  
0 7  2  S E L F  S E R V  L A U N O R  9 3 1 1 5 .  2 0 0 6 8 .  0 .  0  2 5 3 6 6 3 .  
0 7 3  C L E A N I N G  D Y E I N G .  2 7 9 6 7 0 .  6 0 2 7 5 .  0 .  0  7 6 1 8 7 0 .  
0 7 4  K U G  C L E A N I N G . . . .  1 5 1 4 3 .  0 . 0  0 .  0  1 5 1 4 3 .  
0 7 5  P H O T O  S T U D I O S . . .  1 2 6 6 4 5 .  2 7 7 2 6 .  0 .  0  3 5 0 4 5 2 .  
0 7 6  b E A U T Y  S H O P S . . . .  4 0 4 5 3 7 .  8 7 1 8 7 .  0. c  1 1 0 2 0 3 0 .  
0 7 7  B A R B E R  S H O P S . . . .  2 4 2 C 5 3 .  5 2 1 6 8 .  0 .  0  6 5 9 3 9 5 .  
0 7 d  S H O E  R E P A I R  4 7 3 4 9 .  1 0  2 0  5 .  c .  c  1 2 8 9 8 8 .  
0 7 9  F U N E R A L  S E R V I C E .  4 4 7 2 8 8 .  0 . 0  0 .  0  4 4 7 2 8 8 .  
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S L C T u k  C E N T R A L  S E R V I C E  L O C A L  T O T A L  
C I T Y  C E M E R  C E N T E R  A H  C M  
0 8  1  M i s e  P t R S  S R V S . .  3 3 7 1 3 .  7 2 6 6 .  0 . 0  9  1 8 4 0 .  
0 8 2  A U T O  B L C Y  R E P A I R  1 6 1 8 1 8 .  3 7 0 8 5 .  0 . 0  4 7 8 4 9 4 .  
0 8  3  M A T T E R Y  I G M T I O N  5 7 2 1 3 .  0  . 0  O . C  5 7 2 1 3 .  
0 8 4  R A D I A T C R  R E P A I R .  4 9 2 7 1 .  0 . 0  0 . 0  4 9 2 7 1 .  
U d  5  T I K E  R E T R E A D I N G .  1 7 5 0 0 7 .  0 . 0  C .  C  1 7 5 0 0 7 .  
C 8 6  P A I N T  S H O P S  8 1 5 7 8 ,  0 . 0  0 . 0  8 1 5 7 8 .  
0 8  7  G E N E R A L  A U T O  R E P  4 0 2 0 4 1 .  9 2 4  2 3 .  C . O  1 2 7 0 7 0  < .  
y j  8  *' T t— •« < 1 » r 1 1 >  f  j> ^  à • > n i o u  H V J M J  1 ^ 1  r m * . \  h  d  7 1 1 .  1 4 0  i ' J z  c  0  1 . 8  C H . ?  S .  
o w s  X A U I C  T V  R I P A I K ,  j j y j l f .  7 3 0 1 1 .  0 . 0  9 ? 2 4 0 6 .  
U V C  F L  E C f R  I C  R E P A I R .  1 4 1 2 7 9 .  2 0 4 0 9 .  t . c  3 8 5 1 9 1 .  
O S l  v t A T C H  R E P A I R . . . .  i 2 7 â 6 .  c . o  C . O  3 2 7 8 6 .  
0 9 - ^ ^ R N I T U R E  R E P A I R  l ( i J 0 3 4 .  2 1 5 E 8 .  0 . 0  2 7 2 7 3 8 .  
0 9  j  M O V I E  T H E A T E R S . .  3 4 C 3 5 C .  7 2 0 7 1 .  0 . 0  9 1 c 9 2 1 .  
0 9 4  D A N C E  H A L L S  6 0 4 2 2 .  1 2 7 9 5 .  C . C  1 6 2 7 8 0 .  
0 9 5  O R C H E S T R A S  5 8 6 6 5 .  1 2 4 2 3 .  0 . 0  1 5 8 0 4 5 .  
0 9  6  Ô C W L I N G  B I L L I A R D  5 0  4 1 7 4 .  1 C 6 7 6 2 .  0 . 0  1 2 5 8 2 7 1 .  
0 9  7  C O M M E R C I A L  S P O R T  1 2  0 2 3  8 .  0 . 0  0 . 0  1 2 C 2 3  8 .  
0 9 6  S K A T I N G  R I N K S . . .  3 4 5 7 9 .  C . O  0 . 0  3 4 5 7 9 .  
0 9  9  G O L F  C L U a S  8 4 0 0 9 .  0 . 0  O . C  8 4 0 0  9 .  
i J C  R E C R E A T I O N  2 9 2 1 5 1 .  6 1 8 6 5 .  C . C  7 3 7 0 7 0 .  
l O i  M E D I C A L  D O C T O R S .  2 1 7  5 8 2 3 .  4 2 6 8 1 6 .  0 . 0  5 5 9 0 3 5 2 .  
1 0  2  D E N T I S T S * . . . . . . .  7 2 4 4 1 8 .  1 4 2 1 0 4 .  G . O  1 8 6 1 2 4 9 .  
1 0 3  O S T E O P A T H S  4 9 6 3 3 4 .  0 . 0  0 .  0  4 9 6 3 3 4 .  
1 0 4  C H I R Û P P A C T C R S . . .  3 3 9 2 4 9 .  C . C  0 . 0  2 3 9 2 4 9 .  
1 0 5  L E G A L  S E R V I C E S . .  1 0 9 2 2 3 7 .  0 . 0  0 . 0  1 0 9 2 2 3 7 .  
1 0  6  F I N  I N S  R E A L  E S T  6 8 2 0 0 5 5 .  1 2 6 6 3 4 3 .  0 .  0  1 6 9 5 0 8 0 0 .  
1 0 7  G E N E R A L  A G M I N I S T  2 4 7  6 4 2 4  .  0 . 0  0 . 0  2 4 7 6 4 2 4 .  
l o e  P O L I C E  F I R E  7 0 5 7 3 4 .  9 7 9 4 3 .  1 1 4  2 6 .  2 3 1 1 9 6 4 .  
1 0 9  S C H O O L S  7 H 9 7 5 1 1 .  2 U 3 5 2 9 1 .  0 . 0  2 4 1 7 9 8 5 6 .  
1 1  C  C O L L E G E S  2 7 3 5 6 2 0 .  C . O  0 . 0  2 7 3 5 6 2 C .  
1 1 1  V O C A T I O N A L  S C H O O  1 8 1 3 9 5 .  0 . 0  O . C  1 8 1 3 9 5 .  
1 1 2  R E C R E A T I O N  L I B R A  1 9 7 0 7 5 .  2 7 3 5 0 .  2 1 9 1 .  6 4 5 6 1 C .  
1 1 3  R O A D S  6 5 3 0 8 5 9 .  3 1 6 3 5 7 .  0 . 0  1 3 0 6  1 7 1 8 .  
1 1 4  I v  E L  F A R  F  2 1 7 6 7 2 6 .  2 7 2 0 9 1 .  G . O  4 3 5 3 4 5 3 .  
1 1 5  H O S P I T A L S  3 7 1 0 5 5 9 .  C . C  0 . 0  3 7 1 0 5 5 9 .  
1 1 6  F E D E R A L  G O V E R N . .  8 7 5 .  0 . 0  C . C  8 7  5 .  
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EMPLUYMLNT tJY LCCUPATION, SEX AND KeGIC^ F CP RUN 1 
OCCUPA U (,JN CENTRAL SERVICE LOCAL FARM ING iUTÂL 
CI TY CENTER CENTER AREA AREA 
PR0FR5SIUNS MEN 9 5 2 .  ICI. 1. 0 . 0  1814. 
MANAGERS 1669. 1 9 4 .  f. 144. 1 5 2 - 1 0 .  
CLERICAL WURK MEN s ; a .  76. 1. C.O 1 6 2 6 .  
SALES WUKK MbN 1029. 1 1 ^ .  4. c .  u  2 2 3  1 .  
CRAFTSMCM MEN 18 04 . 2 7 2 .  10. o . c  4 7 2 6 .  
LiHtKATIVES Mi: M 256. 4. o . u  37U4. 
SERviCb: iniuKK ni;ô f V  , J  ^  o  n  _  0- c 1  / , .  
LAHiJKL R S  MEN I I I .  10^. 1. L. ( j  i6<) / . 
P R i T F S S U i r i S  dOMEN 9,7. ICL. C .  C.C 1/6/. 
N^hAUERS bUMEN 266. 34. C .  C i . O  5 7 0 .  
CLERICAL kCRK hCMEW 20i>2. 215. 3. 0.0 397 0. 
SALES W O R K  '/."JNEN 7 6 9 .  124. 2 . 0.0 1917. 
CRAFTSMEN WCMLN 4%. Ê .  C. 0.0 122. 
OPERATIVES WUHEN 323. 6C. 0 .  C.O 819. 
SERVICE WURK WOMEN 1473. 2C5. c .  0.0 2 1 2 6 .  
LA6CRERS WOMEN 22. 5. 0. 0.0 62. 
TOTAL MEN EMHLCYEû y i s i .  1 2 1 5 .  2 7 .  144. 32524. 
TOTAL WUMEh [XFLCYED 5911. 730. 6. C.O 12353. 
TOTAL EMPLOYMENT 151C2. 1965. 33. 144. 44877. 
N U K E t k  U F  F I R M S  B Y  I N D L S T K Y  A N C  S U E A R E A  F U R  R U N  1  
SHCTCR CENTRAL SERVICE LOCAL TOTAL 
CITY CENTER CENTER AREA 
Uu2 KEAT PACKING.... 1 1 C 9 
U02 POULTRY PROCESS. 1 0 0 1 
00 4 OAIRY PROCESS... 1 1 C 9 
u05 EGG HANCLING.... 1 1 C 9 
006 GRAIN ELEVATORS. 3 0 27 
007 QILSEEC PROCESS. 1 0 c  I  
OOfc MACHINERY 4  4  0 36 
00 9 HARCWARE 2 C 18 
01 0 MACHINERY RtPAlR 1 1 1 El 
o i l  FEEU SEEL) FERT.. 1 1 1 a  1  
012 FUEL UEALERS.... 3  3  c  27 
0 1 3  LIVESTOCK PREDUC 1 1 0 9 
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SFCTCK C F M R Â L  S E R V I C E  L O C A L  T O T A L  
C I T Y  C E N T E R  C t N T E H  A K I z À  
C 2  5  O E P A K T M E N T  S T O R E  I C O  1  
0 2 6  V A R I E T Y  S T C R E S . .  1  1  C  9  
0 2 7  G P L C H R Y  S r C I - t S , .  9  1 0  1 7  
0 2 G  M E A T  F I S H  N A P K L T  1 1 0  9  
0 2  9  C U N  F E C T  l U i W  E K S .  . .  1 0  9  
030 OAIRY PPCDOCIS.. 1 1 0 9 
i ) : J l  K b  I  A I L  P A K t K l E S .  4  1  0  1 2  
V :) / i 1  r i r  L.; lu jn_'iNt i 
0  4  i  I - . A A N  : 4 i ' T ' ! : <  V L H I C  i  1  0  U  
0 3 4  U 5 F i " y  M l i l L l . s  V E H I C  1 0  0  1  
0 3 b  A U T U  A L C E S L K i E S .  1  1 0  9  
0 3 6  O T H E R  A L l U  S l U R E  2  0  0  2  
0 3 7  S E R V I C E  S T A T I O N S  3 0  6  C  I t i  
0 3  b  M E N S  C L O T H I N G . . .  2  1  Û  1 0  
0 3  9  ^ . O M E N S  R E A D Y T O W E  3  1 0  1 1  
0 4 0  k  O M E N S  A C C  E S  L K  I E  1  1  0  9  
0 4 1  C H I L D R C N S  b E A R . .  1 0  9  
0 4 2  F A M I L Y  C L O T H I N G .  1  0  0  1  
0 4  3  S H O E  S T O R E S  1 0  9  
0 4  4  F U R R I E R S  î  0  0  1  
0 4 3  F U R N I T U R E . . . . . . .  4 1 0  1 2  
0 4 6  F L O C K  C E V E P I N G . .  2  1 0  1 0  
0 4 7  D R A P E R Y  C U R T A I N S  1 0  0  1  
0 4 6  C H I N A  G L A S S  1  C O  1  
0 4 » J  F U R N I S H I N G S  1 0  0  1  
0 5 0  A P P L I A N C E S  2  1 0  1 0  
0 5 1  R A D I O  T E L E V I S I O N  3  1 0  1 1  
0 5 2  M U S I C  S T O R E S . . . .  1 1  9  
0 5 3  E A T I N G  P L A C E S . . .  2 7  5  C  6 7  
0 5 4  D R I N K I N G  P L A C E S .  5  1 0  1 3  
0 5 5  D R U G  P R C P  S T C R E S  5  1 0  1 3  
0 5 6  L I C I J O R  S T O R E S . . .  8  1 0  1 6  
0 5  7  A N T I O O E  2 N O  H A N D  2  1 0  1 0  
0 5 8  t i O O K  S T C R E S  1  0  C  1  
0 5  S  S T A T I O N E R Y  S T O R E  1  1 0  9  
0 6 0  S P O R T I N G  G C C D S . .  1  9  
0 6 1  B I C Y C L E  S H O P S . . .  I O C  I  
0 6 2  G A R D E N  S U P P L I E S .  2  1 0  1 0  
0 6 3  J E W E L R Y  S T O R E S . .  2  1 0  1 0  
0 6 4  F L O A I S T S  1 1  9  
0 6  5  C I G A R  S T ' I K F S . . . .  1  0  0  1  
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y p c T t k  C E N T R A L  S E R V I C E  L O C A L  T O T A L  
C I T Y  C E N T E R  C E N T E R  A R E A  
U 6 6  K b W S T A N D S . •  I  0  0  1  
U 6 7  P H U T i l  S U P P L Y . . . .  1  0  0  1  
0 6 H  G I F T  . " J l J V E L  T Y . .  .  .  1  1  C  9  
0 6  9  u P T I C A L  G d C C S . . .  4  0  0  4  
U 7 C  M i s e  R E T A I L , , . . .  1 0  ? 0  2 6  
v 7 1  L A D N D K U S  1  1  c  9  
u / /  S E L F  S E K V  L A U i M O R  5  1  0  1  i  
7  5  L  L t :  A Tn i  Tnu i y  V L  I  N i i  .  : 1  0 1 0  
.j/ 4  ( U J G  C L L A M  N C ,  . .  .  .  1  0 1  
' . ' 7 5  PHL I L  S l U D I L S .  . .  2 1  0  1 0  
I J 7 6  b t A U l Y  S H U P S . . . .  1 4  c  J  u  
0 7 7  l i A R t i t R  S H U P S . . . .  1 5  3  0  3 9  
0 7  3  S H U Ë  R E P A I F , . , , ,  2  I  0  1 0  
0 7  9  F U N E R A L  S E R V I C E .  3  0  0  3  
0 8 0  S T O R A G E  P R E S S I N G  2  I  c  1 0  
U 3 i  M I S C  P E P S  S R V S . .  1  1  0  9  
0 8  2  A U T C  B C C Y  R E P A I R  2  1  0  1 0  
0 8 3  B A T T E R Y  I G N I T I O N  I  0  0  I  
0 0 4  F A D I A T C R  R E P A I R .  1  0  0  1  
0 8 5  T I R E  R E T R E A D I N G .  1  0  0  1  
0 6  e  P A I h T  S H U P S  1  0  0  1  
0 3 7  G E N E R A L  A U T C  R E P  1 5  3  0  3 9  
0 8 8  M I S C  A L T L  R E P A I R  1  I  0  9  
0 8  9  k A U I U  T V  R E P A I R .  b  1  0  1 3  
0 9 C  E L E C T R I C  R E P A I R .  2  I  0  I C  
U 9 1  W A T C H  R E P A I R . . . .  1  c  1  
0 9 2  F U R N I T U R E  R E P A I R  1  1  c  9  
0 9 3  N O V  I t  T H E  A T t P S . .  1  1  0  9  
U 9 4  O A N C E  F A L L S  1  1  0  9  
0 9 5  O R C H E S T R A S  I  1  0  9  
0 9 6  b U W L I N G  B I L L I A R O  3  1  c  1 1  
0 9  7  C C h k E R C I A L  S P U R T  4  0  4  
0 9 8  S K A T I N G  R I N K S . . .  1  0  0  1  
0 9 9  G U L F  C L U B S  1  0  1  
1 0 0  K E C R E A T I L N  2  1  0  1 0  
1 0 1  M E D I C A L  l O C T G R S .  I C  2  0  2 6  
1 0 2  J E W r i S T S  « 1  0  1 6  
1 0  3  O S T E O P A T H S  2  0  0  2  
1 0 4  C H i  R U P R A C T U P .  S .  .  .  3  c  0  3  
1 0  5  L E G A L  S E R V  I C E S . .  5  0  c  5  
1 0 6  F I N  I N S  R E A L  E S T  1 1  2  0  2 7  
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C O N S U M I N G  I N I  I S  t ! Y  I N C C f E  A N D  S U B A R E A  F G H  R U N  
I N r r N " . -  C E N T R A L  S t P V I C t  L O C A L  F A K M l N t i  T U T  A L  
C I T Y  C E A T E R  C E N T E R  A R E A  A R E A  
3 C 0 C  b b b C .  2 8 6 .  3 7 .  0 .  c  1 C 5 2  2 .  
3 3  C C  C  . 0  0 . 0  0 . 0  0 .  0  O . C  
4 C 0 C  1 0 9 1 .  2 3 8 .  0  . 0  c . o  2 9 9  5 .  
4 5 C C  c . o  O . C  0 . 0  0 . 0  0 . 0  
5 0 G C  1 4 2 5 .  2 3 5  =  3 .  C . C  3 5 2  1 .  
' J  S  G  C  4 6 2 .  9 4 .  1 .  0 . 0  1 2 8 6 .  
2  ? i  (J. 1 )  7 7 4 1 ,  ( I L L  L  
L b C O  0 . 0  U  . 0  0  . 0  c . o  U . O  
f O C Q  2 2 5 6 .  6 J 3 .  1 9 .  1 4 4 .  2 1 3 5 2 .  
7 5 L O  9 9 1 .  1 6 5 .  u  . c  c .  c  2 3 1 1 .  
8 0 C C  3 .  O . C  0 . 0  0 . 0  3 .  
8 5 C C  0 . 0  0 . 0  O . C  0 .  0  0 . 0  
9 0  O G  0 . 0  0 . 0  0 . 0  0 . 0  O . C  
9 5 0 C  3 .  C . C  0 . 0  0 . 0  3 .  
1 0 0 0 0  4 0 7 .  1 4 .  0 . 0  c .  c  5 9 9 .  
1 0 5 C C  0 . 0  O . C  0 . 0  c . o  0  . 0  
1 1 0 0 0  9 C .  4 .  C . C  c . o  1 2 2 .  
1 1 5 U 0  2 2 2 .  I C .  0 . 0  0 . 0  3 0 2 .  
1 2 0 C G  1 3 8 0 .  6 2 .  0 . 0  0 . 0  1 8 7 6 .  
1 2 5  0 0  l i e .  5 .  0 . 0  0 .  0  1 5 8 .  
1 3 0 C C  2 2 7 .  2 0 .  0 . 0  0 . 0  3 8 7 .  
1 3 5 L 0  1 1 .  2 .  0 . 0  0 . 0  2 7 .  
1 4 C C C  4 6 9 .  2 8 .  0 . 0  0 .  0  6 9 3 .  
1 4 5 G G  2 0 3 .  1 1 .  0  . 0  c .  c  2 9 1 .  
I b O C G  2 0 3 .  7 .  0 . 0  0 .  0  2 5 9 .  
1 5 5 C C  0 . 0  0 . 0  0 . 0  c . o  0 . 0  
1 6 0 G O  0 . 0  0 . 0  0 . 0  c . o  0 . 0  
l ô b C G  0 . 0  O . C  O . C  C .  0  0 . 0  
1 7 U 0 U  0 . 0  0 . 0  0  . 0  c . o  0 . 0  
1 7 5 C 0  0 . 0  C . C  0 . 0  0 . 0  0  . 0  
l U O O O  0 . 0  0 . 0  0 . 0  c .  c  0 . 0  
1 8 5 C C  0 . 0  C . C  O . C  c . o  0  . 0  
1 9 0 0 0  C . o  0 . 0  O . C  C . C  0 . 0  
1 9 5 0 C  C . o  O . C  O . C  0 . 0  0 . 0  
2 0 0 0 0  0 . 0  0  . 0  0 . 0  0 . 0  0 . 0  
2 0 5 C 0  c . o  c . o  0 . 0  C .  C  0 . 0  
2 1 0 C 0  0 . 0  0 . 0  0 . 0  0 . 0  0 . 0  
2 1 5 0 0  C . C  0 . 0  0 . 0  0 . 0  0 . 0  
2 2 0 0 0  0 . 0  C . C  0 . 0  0 . 0  0 . 0  
2 2 5 0 0  0 . 0  0 . 0  0  . 0  0 .  0  0 . 0  
2 3 0 0 0  0 . 0  C . C  0 . 0  0 . 0  0 . 0  
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M A L E  O E F C G R A P H I C  D A T A  E Y  S U Ë A K E A  F L R  R U N  2  
i t e m  C t N T K A L  S E R V I C E  L O C A L  F A R M I N G  T U T A L  
C I T Y  C E N T E R  C E N T E R  A R E A  A R E A  
— — — — — —  
0 1  1 8 - 2 1  P E R S O N S  2820.  l i e .  7.  0 . 0  5 2 3  4  
0 2  1 8 - 2 1  V O C  S C H O O L  8 1 3 .  U . G  0 . 0  c .c  0 1 3  
0 3  1 8 - 2  1  C O L L E G E  2 0 8 7 .  0 . 0  0 . 0  0 . 0  2 0 8 7  
0 4  1 8 - 2 1  N C N  S C H I  ( 1 1 .  9 2 0 .  l i e .  7 .  0 . 0  2 3 3 4  
n s  1  M A X R 1  E U  3 0 6 .  ~ * L .  G  9 8 5  
U 6  l t i - 2 1  W  C H I  L i )  263.  3  1 .  2 .  C  *  C  6 6  7  
U f  l B - 2 1  M A R  W U  C l l i L  1 2 6 .  11.  i .  C .  L  3 1 9  
0 8  l W - 2  1  U ^ A I <  N - S C H  5 3 2 .  b J  m  4 .  G .  0  1 3 4 9  
u y  22-64 P E R S O N S  2 0 0 9 1 .  2 2 7 5 .  2 6 .  1 4 4 .  5 1 8 2 2  
l U  22-64 M A R R I  E D  1 6 8 4 2 .  1 9 C 7 .  2 2 .  1 2 1 .  4 3 4 4 1  
1 1  22-64 M A R  W  C H I L D  1 1 3 9 6 .  1 2 9 1 .  1 5 .  8 2 .  29394 
1 2  22-64 M A R  W C  C H I L  5 4 4 6 .  6 1 7 .  7 .  3 9 .  1 4 0 4 7  
13 2 2 - 6 4  U N M A R R I E D  3249.  3 6 8 .  4 .  2 3 .  8 3 8  1  
1 4  2 2 - 6 4  U N M  M  C H I L D  1 1 8 .  1 3 .  C .  1 .  3 0 4  
1 5  22-64 U N M  k C  C H I L  3 1 3 1 .  3 5 5 .  4 .  2 2 .  8 0 7  7  
1 6  6 5 +  P E R S O N S  4 5 C 6 .  5 3 7 .  3 6 .  C .  C  1 1 4 2  9  
17 6 5 +  M A R R I E D  2 7 9 2 .  3 3 3 .  2 3 .  0 . 0  7C82 
I d  6 5 +  U N M A R R I E D  1 7 1 4 ,  2 0 4 .  1 4 .  G .  0  4 3 4  7  
1 9  T O T A L  M A R R I E D  2 0 0 2 2 .  2 2 8 7 .  4 7 .  1 2 1 .  5 1 5 0 6  
20 T O T A L  W I T H  C H I L D  1 1 7 7 6 .  1 3 3 5 .  1 7 .  8 3 .  3 0 3 6 4  
2 1  T U T A L  A C L L T S  2 8 4 1 6 .  2 9 2 2 .  7 C .  1 4 4 .  6 8 4 8 5  
2 2  T O T A L  E M P L O Y M E N T  Z 1 0 U 5 .  2 3 7 S .  2 7 .  1 4 4 .  5 3 6 4 8  
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F E M A L E  D E M G G K A F H I C  D A T 4  E Y  S U B A K E A  F C K  R U N  2  
I T E M  C E N T R A L  S E R V I C E  L O C A L  F A R M  I N C  T O T  A !  
C I T Y  C E N T E R  C E N T E R  A R E A  A R E  
0 1  1 8 - 2 1  P E R S U N S  3 7 0 7 .  2 1 3 .  4 .  C . O  5 7 2  5  
0 2  1 8 - 2 1  V C C  S C H G O L  1 3 3 3 .  0 . 0  0  . 0  C . O  1 3 3 3  
0 3  1 8 - 2 1  C O L L E G E  9 8 6 .  C . O  0 . 0  0 . 0  9 8  6  
L ' 4  1 0 - 2  1  W O N  S C H U O L  1 3 8 6 .  2 1 3 .  4 .  l . i :  3 4 0 5  
O S  1  I  M A R R I  L - C  3 0 8 .  4 6 .  2 .  0 . 0  9 8 5  
o o  1 4 - 2  1  M A R  , 1  C H i L l J  2 0  j .  3 1 .  2 .  0 . 0  6 0  (  
0 /  l U - 2 1  M A R  W O  C H I L  1 2 6 .  1 5 .  1 .  L .  0 3  l ' y  
c w  l U - 2 1  U ^ A f <  N - S C H  y v d .  1 6 7 .  1 .  0 . 0  2 4 1 9  
0 9  2 2 - 6 4  P E R S U N S  2 1 0  7 3 .  2 6 C 3 .  2 7 .  1 2 1  .  5 3 5 9 6  
1 0  2 2 - 6 4  M A R R I E D  1 6 8 4 2 .  1 9 0 7 .  2 2 .  1 2 1 .  4 3 4 4 1  
1 1  2 2 - 6 4  M A R  W  C H I L D  1 1 3 9 6 .  1 2 9 1 .  1 5 .  8 2 .  2 9 3 9 4  
1 2  2 2 - 6 4  M A R  W O  C H I L  5 4 4 6 .  o l 7 .  7 .  3 9 .  1 4 0 4 7  
1 3  2 2 - 6 4  U A K A R R I E O  4 2 3 2 .  6 9 6 .  5 .  C . O  1 0 1 5 5  
1 4  2 2 - 6 4  U N M  W  C H I L D  6 2 C .  7 4 .  5 .  0 . 0  1 5 6 9  
1 5  2 2 - 6 4  U h N  W O  C H I L  3 3 9 4 .  4 0 5 .  2 7 .  C .  0  8 5 8 6 ,  
1 6  6 5 +  P E R S C N S  5 4 6 9 .  6 5 4 .  4 6 .  0 . 0  1 3 9 7 5  
1 7  6 5 +  M A R R I E D  2 7 9 2 .  3 3 3 .  2 3 .  L .  0  7 0 8 2  
1 8  6 5 +  U N M f R R I E U  2 6 7 8 .  3 2 1 .  2  3 .  C . O  6 8 9 3  
1 9  T C T A L  M A R R I E D  2 0 0 2 2 .  2 2 8 7 .  4 7 .  1 2 1 .  5 1 5 0  6  
2 0  T O T A L  W I T H  C H I L D  1 2 2 7 9 .  1 3 9 6 .  2 2 .  £ 2 .  3 i 6 3 C  
2 1  T O T A L  A  C U L T  S  3 0 2 4 9 .  3 4 7 C .  7 7 .  1 2 1 .  7 3 2 9 6  
2 2  T O T A L  E M P L O Y M E N T  1 1 8 1 2 .  1 2 4 4 .  6 .  0 . 0  2 2 2 0 9  
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OUTPUT BY INDUSTRY AND 1 SUBAREA 1 FOR RUN 2 
SECTOR CENTRAL SERVICE LOCAL TOTAL 
CITY CENTER CENTER AREA 
0C2 MEAT PACKING.... 13932565. 13932565. 0. 0 125393C8E. 
00 3 POULTRY PROCESS. 4428352. 0.0 0. 0 4428352. 
004 DAIRY PROCESS... 2202019. 2202019. 0. 0 198181 76. 
005 EGG HANDLING.... 699904. 699904. 0. 0 6299137. 
006 GRAIN tLtVATukS. 4 745C29. 4745029. 0 . 0 427G5264. 
007 OILSEED PROCESS. 32900512. C.C G. c j2900bl2. 
ooe MACHINERY jlU n 17 c 4 Û . G . u O O O O f O • 
009 HARUWAIE 426613. 4 26(13* 0. u 385751 /. 
01 U MACHINERY RfcFAIH 97924. 979 24, « 79 24 7931864. 
Oil FEED SEED FERT.. 825128. 825128. 825128 . 66835392. 
012 FUEL DEALERS.... 1C7161Û. 107161C. 0. 0 9644490. 
013 LIVESTCCK PRUOUC 245112. 245112. 0. 0 2206011, 
014 MANUFACTURING... 7500. 928. 0. 0 15000. 
015 LUMBER ELEC SUPP 271. 34. 0. 0 543. 
016 HOTELS MOTELS... 314. 39. 0. u 628. 
017 BUSINESS SERVICE 316. 39. 0. G 632. 
018 CONSTRUCTION.... 1726. 216. 0. 0 345 2. 
019 TRANSPORTATION.. 2043. 255. 0. c 4087. 
020 WHOLESALING 4255. 0.0 0. 0 4255. 
021 UTILITIES 408. 47. 3 . 1004. 
02 2 MAIL ORDER HOUSE 2420225. C . O  0. c  2 42022 5. 
02 3 DIRECT SELLING.. 2802517. c . c  0. 0 2882517. 
024 VENDING MACHINES 312319. 3904C. 0. 0 62463 8. 
02 5 DEPARTMENT STORE 2129468C. 0.0 0. 0 21294880. 
026 VARIETY STORES.. 2367764. 352820. C .  0 5190327. 
02 7 GROCERY STORES.. 32662208. 5049834. 0. 0 7406C880. 
028 MEAT FISH MARKET 479283. 71899. 0. 0 105447 8. 
02S CONFECTIONERS... 157266. 23592. 0. 0 346004. 
030 DAIRY PRODUCTS.. 183597. 27542. 0. 0 40393 5. 
031 RETAIL BAKERIES. 403129. 6C475. 0. 0 686932. 
032 OTHER FCCD SlORE 619414. 92921. 0. 0 1362785. 
033 FRAN MOTOR VEHIC 19673472. 27C7058. 0. 0 42169936. 
034 USED MLTJR VEHIC 2290971. 0.0 0. 0 229C971. 
035 AUTO ACCESURIES. 1883789. 264183. 0. 0 3 997251. 
03 6 OTHER AUTO STORE 474770. 66582. 0. 0 1007425. 
037 SERVICE STATIONS 11222743. 1573878. 0. 0 23613744. 
03 8 MENS CLOTHING... 1661402. 247566. 0. 0 3641927. 
03 9 WOMENS READYTGWE 1912282. 264949. 0. 0 4191876. 
040 WOMENS ACCESCRIt 229851. 34250. G. 0 503853. 
260 
SECICK CENTRAL SERVICE LOCAL TOT AL 
CITY CENTER CENTER AREA 
U41 CHILORfcNS hEAR.. 146278. 22CS5. 0. 0 325036. 
042 FAMILY CLCTHING, 2497170. 0.0 0. 0 2497170. 
043 SHOE STORES 1267985. 188942. 0. 0 2779 52 5. 
044 FURRIERS 128464. C.C C. 0 128464. 
045 FURNITURE 452 «04 0. 677879. 0. 0 9951069. 
04 6 FLOOR COVERING.. 963313. 144215. u. c 2117029. 
047 UPAPFRY CURTAINS 107389. 0.0 0. 0 107389. 
04 U CHINA GLASS ^5549 1. t;. 0 0. Ù 2b 
049 FURNISHINGS 62071. 0. c c. 0 62071. 
05 C APPLIANCCS. 2288314. 342576. 0. 0 5028924. 
051 RADIO TELEVISION 880856. 131870. 0. 0 193581 /. 
05 2 MUSIC STORES.... 760867. 113360. 0. 0 166775C. 
053 EATING PLACES... 7632760. 1145027. C. 0 16792976. 
054 DRINKING PLACES. 245C832. 367661. C. 0 5392123. 
05 5 DRUG PPCP STORES 4327015. 644768. 0. 0 9485161. 
05 6 LIQUOR STORES... 2437396. 365646. 0. 0 5362562. 
05 7 ANTIQUE 2ND HAND 434208. 64921. 0. 0 953574. 
05 8 BOOK STORES 340646. 49609. 0. 0 737521. 
05 9 STATIONERY STORE 158394. 236C2. 0. 0 247211. 
06 C SPORTIhG GCOCS.. 438563. 63869. c .  0 949518. 
061 BICYCLE SHOPS... 121141. 0.0 0. 0 121141. 
062 GARDEN SUPPLIES. 4559847. 664C67. c .  G 9872383. 
06 3 JEWELRY STCRES.. 731273. 1C8967. c .  0 160 3007. 
064 FLORISTS........ 364705. 54345. 0. 0 799461. 
065 CIGAR STORES.... 10397 2. 15597. C. c 226752. 
066 NEWSTANDS 127670. 18593. 0. 0 276415. 
06 7 PHOTO SUPPLY.... 244006. C.C 0. 0 244006. 
06 8 GIFT NCVELTY.... 113633. 16932. 0. 0 249092. 
06 9 OPTICAL GOCUS... 404184. 5469G. 0. 0 841701. 
070 Mise RETAIL 3377719. 5C3314. 0. c 7404230. 
071 LAUNDRIES 45 5672. 67900. 0. 0 998869. 
072 SELF SERV LAUNDR 196842. 29331. 0. 0 431493. 
07 3 CLEANING DYEING. 591210. 88096. 0. G 1295978. 
074 KUG CLEANING.... 25759. 0.0 0. 0 25759. 
07 5 PHOTO STUDIOS... 271950. 4C523. 0. 0 59613 7. 
076 BEAUTY SHOPS.... 855174. 127429. 0. 0 1874608. 
077 liARBER SHOPS.... 511689. 76247. 0. 0 1121664. 
078 SHOE REPAIR 100094. 14915. 0. 0 219414. 
079 FUNERAL SERVICE. 820946. 0.0 c .  0 820946. 
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SECinu LENTHAL SERVICE in CAL TOTAL 
CITY CENTER CENTER AK EA 
08 L Mise PEPS SRVS.. 71268. 10620. 0. 0  156224. 
0B2 AUTC BCOY HEPAIK 398168. 55839. 0. 0  84488 1. 
C63 BATTERY IGNITION 101021. C . U  0. c 101021. 
084 RADIATLR REPAIR. 6  6 9 9 9  .  c . c  0. G 86999. 
08 5 TIRE RETREADING. 309011. c.o 0. (J 309011. 
086 PAINT SHOPS b 7 U 8 4 .  s 5 2 C . L * c 14404 J. 
087 GENERAI AUIC REP 1057387. 1 4 8 2  0 8 .  L. 0  
C8U Mise AllU REPAIR 1.5C472 . 2ilC2. u. I, 3 i M / ri S . 
089 KÀDIC TV REPAIR. 709853. IC62 7C. U. 0 I'joGOlO. 
U'iC ELECTRIC XEPAIR. 296430. 44378. u. 0  65145 I. 
091 WATCH REPAIR.... 55771. C.O C. 0  55771. 
092 FURNITURE REPAIR 20989G. 31422. 0. V 461267. 
093 MOVIE THfcAftKb.. 732714. 106708. V # c 1586376. 
09 4 DANCE hALLS 13C078. 18944. C. 0  281628. 
095 ORCHESTRAS 126294. 18393. 0 .  0 273436. 
09 6 BOWLING BILLIARD 1C85398. 158070. 0. 0  2349961. 
097 COMMERCIAL SPORT 96082. 13993. V # Û 208025. 
09 6 SKATING RINKS... 59826. 0.0 0. 0  59826. 
09 9 GOLF CLUBS 67132. 9777. G .  0  145344. 
100 RECREATION 626950. 91596. 0. 0  1361719. 
101 MEDICAL DOCTORS. 4821749. 652424. C. 0 10C41138. 
102 DENTISTS........ 1605351. 217218. 0. 0  3343091. 
103 OSTEOPATHS 891492. C.C c .  0  891492. 
104 CHIROPPACTCRS... 609344. O.C 0. c  609344. 
105 LEGAL SERVICES.. 986509. 127271. 0 .  0 200467 7. 
106 FIN INS REAL EST 15309969. 1975164. c .  0  31111264. 
107 GENERAL ADMINIST 4035428. 0.0 0. 0  403542E. 
108 POLICE FIRE 1532209. 176563. 11427 3767435. 
109 SCHOOLS 1642434 5. 2870875. 0. 0 3939136C. 
lie COLLEGES 3588135. 0.0 0. 0  3588135. 
111 VOCATIONAL SCHOU 304697. C.C 0 .  0  304697. 
112 RECREATION LIBRA 427865. 49305. 3191 105204 7. 
113 ROADS 1C642280. 1330285. 0. 0  21284560. 
114 WELFARE......... 3547060. 443382. 0 .  0  7C9412C. 
115 HOSPITALS 6046500. 0.0 0. C 6C4650C. 
116 FEDERAL GOVERN.. 875. 0.0 0. 0 87 5. 
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EMPLOYMENT BY CCCUPATICN, SEX ANU REGION FUR RUN 2 
UCCUPATIùN CENTRAL SERVICE LOCAL FAHXING TOTAL 
CITY CENTER CENTER AREA AREA 
PROFESS ICNS MEN 1985.  2CC. 1 .  0 . 0  3639.  
MANAGERS HEN 3211.  317.  5 .  144.  17754.  
CLERICAL WCRK MEN 1775.  156.  1 .  C.O 312 5 .  
SALES WORK PEN Z141.  195.  4 .  G.O 3902.  
CRAFTSMEN MEN 4341.  iC.  0 . 0  9^54.  
OPERATIVES MEN 44S1.  604.  4 .  c .  u 9<-)4 L .  
SERVICE hUKK Kl .N 13V6.  146.  C.  ( J . I )  /  59 » *  
LABURCKS MEN 166b.  199.  1.  O . w  3 .15 6 .  
PROFESSIONS WOMEN 1713,  149.  u.  L.C ^915.  
MANAGERS hCMEN 4ao.  51.  c .  c .  c 916. 
CLERICAL WORK WOMEN 3925.  383.  t • c.c 7188.  
SALES WORK WOMEN 1399.  ic3.  z# C.O 2U60.  
CRAFTSMEN WOMEN 141.  18.  c .  0.0 294.  
OPERATIVES WOMEN 1319.  168.  c .  0 .0 2684.  
SERVICE WORK WOMEN 2770.  30 3 .  c .  C.O 521 1.  
LABORERS WOMEN 65.  9 .  G. 0.0 141.  
TOTAL MEN EMPLOYED 210C5.  2379.  27.  144.  53648.  
TOTAL WCMEN EMPLOYED 11812.  1244. 6.  0.0 222ÛS. 
TOTAL EMPLOYMENT 32817.  3623.  33.  144.  75858.  
NUKGER OF FIRMS EY INDUSTRY ANC SUE AREA FOR RUN 2 
SECTLR CENTRAL SERVICE LOCAL TOTAL 
CITY CENTER CENTER AREA 
002 MEAT PACKING.. . .  I  
003 POULTRY PROCESS. 1  
004 CAIRY PROCESS.. .  1  
005 EGG HANDLING.. . .  1  
006 GRAIN ELEVATORS. 3 
007 OILSEED PROCESS. 1  
00e MACHINERY 4 
009 HARDWARE 2 
010 MACHINERY REPAIR 1  
011 FEED SEED FtRT. .  1  
012 FUEL DEALERS.. . .  3  
013 LIVESTCCK PRCOUC 1  
1 0 9 
0 0 1 
1 c 9 
1 0 9 
3 0 27 
C 0 1 
4 0 36 
2 0 18 
1 I 81 
1 1 HI 
3 0 27 
1 0 9 
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StCTCU CENTRAL SERVICE LOCAL TOTAL 
CITY CENTER CENTER AHEA 
02 5 DEPARTMENT STUKE 1 0 0 1 
C26 VARIETY STORES.. 1 1 0 11 
02 f GROCERY STORES.. IE 2 0 34 
028 MEAT FISH MARKET 1 1 0 9 
029 CaNiFECTICIMEKS.  . 1 I 0 9 
0 3 0 UAIRY PKUDUCTS.. 1 i 0 9 
Uil RETAIL BAKER 1rs. 0 1 0 it) 
03/ CTHEK FLLU SlURL 1 L I) s 
U J J PRAN MuriiR VtHIC u 1 L It, 
034 USED Mt.TCiR VtHIC 2 C U 2 
035 AUTO ACCESCRItS. J 1 0 11 
036 OTHER AUTU STURE 1 1 0 9 
037 SERVICE STATIONS 66 0 1 38 
C36 MENS CLOTHING... 4 1 0 12 
039 WOMENS READYTOWE 6 1 0 14 
04 C WOMENS ACCESCRIE 2 1 0 10 
041 CHILDRENS WEAR.. 1 1 0 9 
042 FAMILY CLOTHING. 2 0 2 
043 SHOE STORES 3 1 0 11 
044 FURRIERS 1 0 1 
045 FURNITURE....... 10 1 0 Ifa 
046 FLOOR COVERING.. 5 1 0 13 
047 DRAPERY CURTAINS 2 0 0 2 
041 CHINA GLASS 1 c u 1 
049 FURNISHINGS 1 0 0 1 
05 0 APPLIANCES c 1 u 13 
051 RADIO TELEVISION 6 1 0 14 
052 MUSIC STORES.... 2 1 0 IC 
053 EATING PLACES... 57 c 121 
054 DRINKING PLACES. IC 1 0 18 
05 5 DRUG PPCP STORES 11 1 0 IJ 
05 6 LIQUOR STORES... 17 2 0 33 
057 ANTIQUE 2ND HAND K 1 0 13 
05 8 BOOK STORES 1 1 c 9 
05 9 STATIONEHY STORE 1 1 0 9 
060 SPORTING GOODS.. 3 1 G 11 
06 1 BICYCLE SHOPS... 2 0 2 
062 GARDEN SUPPLIES. 5 1 0 13 
06 3 JEWELRY STORES.. 6 1 0 14 
064 FLORISTS 1 1 0 9 
06 5 CIGAR STORES.... 1 1 0 9 
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StL TCR CENTRA L SLRVlCe LOCAL TOTAL 
CITY CENTER CENTER AREA 
066 NEWSTANCS 1 1 0 9 
067 PHOTO SUPPLY 1 0 0 1 
068 GIFT NCVtLTY.,.. 1 i 0 y 
Oby OPT ICAL GOCDS... 3 1 0 11 
07C Mise RETAIL 22 3 0 46 
071 LAUNDRIES 1 1 c V  
n?? SELF SFRV LAUNDR 11 I 0 15 
OYJ CLEANING OYCING. 'J I i )  1 ^  
U74 RUG CL LAN ING.... L 0 C 1 
C7t> PHUÏU SlUUIUS... 4 1 0 12 
076 BEAUTY SHOPS.... 30 4 0 6 2 
u77 BARBER SHOPS.... 33 5 C 73 
076 SHOE kEPAIP..... 5 1 t 13 
079 FUNERAL SERVICE. 7 0 0 7 
080 STORAGE PRESSING 4 1 0 12 
081 Mise PERS SRVS.. 1 1 0 9 
082 AUTO bCCY REPAIR c 1 0 13 
083 BATTERY IGMTION 2 0 c 2 
084 RADIATOR REPAIR. 1 0 0 1 
085 TIRE RETREADING. 1 L C 1 
086 PAINT SHOPS..... 1 1 0 9 
08 7 GENERAL AUTO REP 32 4 0 c4 
088 Mise AUTO REPAIR 1 1 G 9 
089 RADIO TV REPAIR. 11 1 0 19 
090 ELECTRIC REPAIR. 4 1 c 12 
091 WATCH REPAIR.... 3 C 0 3 
092 FURNITURE REPAIR 3 1 0 11 
093 MOVIE THEATERS.. 2 1 0 10 
094 DANCE HALLS 1 1 c 9 
095 ORCHESTRAS 1 1 c 9 
096 BOWLING BILLIARD 6 1 0 14 
097 COMMERCIAL SPORT 3 1 c 11 
098 SKATING RINKS... 1 C 0 1 
099 GOLF CLUBS 1 1 c 9 
100 RECREATION 6 1 0 14 
10 1 MEDICAL DOCTORS. 22 3 0 46 
102 DENTISTS 17 2 0 33 
103 OSTEOPATHS 4 0 0 4 
104 CHIROPRACTORS... 6 (J c 6 
10 5 LEGAL SERVICES.. 4 1 C) 12 
106 FIN INS REAL EST 26 2 C 50 
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CONSUMING UNITS BY INCOMfc AND SUBAHEA FUR RIM 2 
IimCCME CLNTKAL SEKVICL LOCAL FARMING TOTAL 
CITY CENTER CENTER AREA AREA 
3000 9612. 525. 37.  c.o 16460. 
3500 0 .0 0.0 O.'J O.'J 0 .0  
4000 21G4. 332.  0 .0  0.0 4840.  
45C0 U.O 0.0 0.0 0.0 U.O 
50CC 2955. 3^7.  3. 0.0 6347. 
55C0 1171. 173. 1. 0. ZbZl. 
6UI.U o4 5H. 956. 21 r (;. 0 ioO/C'. 
bSCC 0.0 O.C 0 .0 0.0 O.C 
7000 7546. 1037. 19. 144. 29034. 
7bC0 2121. 2 / I .  0 .0 0.0 4289. 
«0CC 6.  0 .0 0.0 C. 0 6. 
W5GC 0.Ù 0.0 0.0 0.0 O.C 
90CC 2. 0.0 0.0 0.0 2. 
95C0 e .  0 .0 0 .0 0.0 8. 
lOOCC 707.  3 2 .  0 .0  0.  C 963. 
10 500 2 .  0.0 0 .0  0 .0 2. 
liOCC 287.  16. 0.0 0.0 41 5. 
11500 342.  19. 0 .0  C.C 494. 
I20CC 2714.  154. 0.0 0.0  3946. 
125C0 281. 15. 0.0 c.o 401. 
13000 1180. 82.  O.C C.û 1836. 
13500 139. 6.  0 .0 0.0 187. 
14000 1175. 77.  0 .0 C.o 1791. 
14500 649.  42. 0.0 c.o 985. 
150C0 365. 17. 0.0 0.0 501. 
155 CO 0.0 O.C 0.0 0. 0 0.0 
16000 0.0 0.0 0 .0 0.0 0.0 
165CC L.O 0.0 0.0 0.0 O.C 
170CC 0.0  0 .0 0.0 c.o 0 .0 
175C0 c.o 0.0 0.0 0.0 0.0 
lOCOC C.C 0 .0 0.0 c.  0 0.0 
18500 0.0 0.0 0 .0 c.o 0.0 
190CC 0.0 O.C 0.0 0.0 O.C 
19500 0.0 0.0 0.0 C.C 0.0 
200CC 0.0 O.C O.C o.u 0 .0 
2C5CC C.o 0.0 0.0 c.o 0 .0 
21000 0 .0 O.C O.C 0.0 O.C 
215CC 0.0 C.C 0.0 0.0 O.C 
220C0 0.0 0.0 0.0 c.û 0.0 
225CC 0.0 O.C 0.0 0.0 0 .0 
230CC 0.0 0.0 0.0 C. 0 0.0 
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MALh ULfuGRAPHIC DATA EY SLBAREA FUR RUN 3 
ITPK CENTRAL SERVICE LOCfL hAHMiNG TOTAL 
CITY CENTER CENTER ARtA AKKA 
Ui it-21 PtKSONS ^622. 4Ç. 6. 0,0 345 C . 
U2 lU-21 VCC SCHCUL 47b. 0.0 0 .0 c. c 475. 
03 18-2 1 COLLEGE 1751. 0.0 u .0 0.0 1751. 
ia-21 NUN SCHOOL 4C6. 4S. 6. C. Q 1224. 
05 lU-2 1 M ARKI EL 215. 26. a 0.  n  64 9, 
Lf O i O— £. 1 n A r\ Vi I i"i 1 L, 1-i 146. L?. 0. i: 439. 
or 16-2 1 MAP WL CHIL 7C. b. 1. i .  c 21C, 
U8 1«-21 U/*AH t-SCH 1,1. 22. 3 .  0.0 57 D. 
U9 22-64 PERSONS llC7fc. 12f. 3. 2 6. 144. 34235, 
iO ?2-64 MARKIED 9266. 1CL7. 22. 121. 28699. 
11 22-64 WAR W CHILD 62 83, 68 1 . 15. 82. 19419. 
12 22-64 M AH WÛ C H I L  3CC3. 326. 7. 39. 928C. 
13 22-64 Ur^ARPIED 1791. 194. 4. 23. 5537. 
14 22-64 UNM X CHILD 65. 7. C. 1. 201. 
15 22-64 UNN WO CHIL 1727. 187. 4. 22. 5336. 
16 6b+ PERSONS 2498. 299. 37. 0.0 7534. 
17 6b+ MAIGRI t'D 1548. 165. 2 3. 0. 0 4669. 
1« 65+ UNMARRILO 950. 114. 14. C. G 2866. 
19 TOTAL f-iARKI EC 110 50. 1216. 48. 121. 34017. 
20 TOTAL hllh CHILi) 6494. 706. 1 7. 83. 2005 9. 
21 TOTAL ACULTS 16208. 1546. 69. 144. 4522C. 
22 TOTAL fc'VPLOYKCNT 11479. 1245. 27. 144. 3505 2. 
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FEPALE CEMLGKAPhIC CATA DY SUBAREA FUR RUN 3 
ITEM CENTRAL SERVI CE LOCAL FAKMiNO TOTAL 
CITY CENTER CENTER AREA AREA 
01 18-21 PEHSrtS 24Ub. 1J3. 4. C.O 27UC. 
C2 10-21 VCC SCHOOL 938. O.U 0 .0 0.0 938. 
03 18-21 CLLLECt 719. 0 .c 0.0 0. 0 719. 
04 ia-21 Xr.N SCHOOL 747, l??e 4. c. c 2123. 
Oh iH-i' 1 MAKRIED 215. 26. Û. J 649. 
Oc) 18-/ I riAt^ n un iLu 14w » 17. — I: C 4 \ . 
0/ Ik-21 MAR WC CHiL 7C. y. 1. O.U 210. 
06 lM-21 UMAK N-SCH 5j2. 1C7. 1. t. c 1473. 
09 22-64 P tR.su NS 11732. 1493. 27. 121 .  3538S. 
lU 22-64 PARRIED 9286. 1007. 22. 121. 28699. 
II 22 =6'4 MAR \ - i  CHILD 6283. 681. 15. E2. 19419. 
12 22-64 M A R  W C  C H I L  3003. 326. 7. 39. 9 280. 
13 22-64 UNMARRIED 2445. 485. 5. t.O 6691. 
14 22-64 UKK W CHILD 344. 41. 5. C. 0 1034. 
15 22-6 4 UNM WC CHIL 1882. 225. 27. 0.0 5657. 
LO 65+ PERSUNS 3C33. 363. 46. 0. 0 922 7. 
17 55+ MARRIED 1548. 165. 23. c. c 4669. 
18 65+ UMMARRIEL; 1465. 178. 23. 0.0 4559. 
19 TCTAL MARRIED 11050. 1216. 4E. 121. 34017. 
20 TOTAL WITH CHILD 6773. 740. 2 2. 82. 2C892. 
21 TOTAL ACULTS 17169. 198S. 7 7. 121. 46397. 
22 TuTAL ENPLUYMENT 7173. 764, 6. c. c 13729. 
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OUTPUT BY INDUSTl^Y ANC SUtJAKEA FLR FUN 3 
SECTOR CENTRAL SERVICE LCCAL TOTAL 
CITY CENTER CENTER AREA 
002 MCA r  PACKING.. . .  13932565.  13932565.  0 .  0 125393088.  
UO 3 PLULTRY PHOCESS. 44?8352.  C.C 0 .  0 4426352.  
'J 04 DAIRY PR[;CESS.. .  2202019.  22020 19.  0. 0 19616176.  
OU 5 TGG HANCLING.. . .  eysscA. CS9SC4.  0 .  0 6299137.  
U Û C  GkAIN ELbVATCKS. 4745029.  '1745029* C = 0 42705264.  
00 7 CILSbhC PKGCtSS.  32900512.  c .u G. 0 3290C512.  
t ;y n  ; i  At ,  H i  i\  LK y *  a . . .  31o f 64 V .  J 40. 0. w 2 8 6 8>J7h =  
U0 9  H AH CLRTAKI".. .....  '.26613. 428613. 0. 0 355751 / .  
01 u  MACHINTRY KF-PAI;< 9 79^4.  S.7924. SFV24 .  /931864.  
01 1 1-EE.C S EUD FEKT . .  e25128.  3 25128.  825126 .  66635392.  
012 FUEL CEALEPS-. . .  107 1610.  1071610.  0 .  0 9644490.  
NI 3 LIVESTOCK PKLDUC 245112.  245} 12.  0 .  c  220601 1.  
014 MANUFACTURING.. .  O.G C.C 0. 0 0 .0 
015 LUMBER ELEC SUPP 179.  22.  0 .  0 358.  
016 HOTELS MOTELS.. .  208.  26.  0 .  0 415.  
Ul7 BUSINESS SERVICE 209.  26.  c .  0 417.  
018 CCNSTRUCTICN.. .  .  114C. 142.  0 .  0 2280.  
019 TRANSPLRTATION..  1349.  169.  0 .  0 2699.  
020 WHOLESALIHG 2810.  0 .0 0. 0 281C. 
021 UTILITIES 231.  27.  3 .  66 3. 
02 2 MAIL ORCER HOUSE 1542143.  0,0 0.  0 1542143.  
02 3 DIRECT SELLING..  1843637.  0.0 0 .  0 184363 7 .  
0 24 VENDING MACHINES 200897.  25112.  C.  c  401793.  
02 5 DEPARTMENT STORE 13586717.  0.0 0.  0 13 586717.  
026 VARIETY STCRES..  1358739.  244327.  0 .  0 3 31335 9 .  
02 7 GROCERY STORES..  1^511168.  3520195.  0 .  0 4767272 0.  
02E PEAT FISH MARKET 277000.  50121.  G.  0 678764.  
02 9 CON FECTIONERS.. .  91154.  16446.  c .  c  222722.  
03 0 DAIRY PRODUCTS..  10 6416.  19199.  0 .  0 260012.  
031 RETAIL BAKERIES.  233660.  42157.  0. 0 570915.  
03 2 OTHER FOOD STORE 35SC23.  64775.  0 .  0 87722 C.  
033 FRAN yCTLR VEHIC 11134950.  lei  790 50.  0. 0 26 167344.  
034 USED MOTOR VEHIC 1421595.  0.0 0.  0 1421595.  
03Ù AUTC ACCESLPIES. 105 5471 . 178113. 0.  C 2480377.  
036 OTHER AUTO STORE 625129.  0 .0 0 .  0 625129.  
037 SERVICE STATIONS 6288007.  1061117.  0. 0 14776944.  
038 MENS CLOTHING.. .  953395.  171439.  0. 0 2324904.  
03 S WOMEN S READY TO UE 1097362.  197327.  0. 0 2675975.  
040 WOMENS ACCESCRIt  13190C. 237 18.  0 .  0  321645.  
SLCTCR CENTRAL SERVICE LOCAL 
CITY CENTER CENTER 
TOTAL 
AREA 
041 CHILDRtNS WEAR.. 
042 FAMILY CLOTHING. 
043 SHCE STORES..... 
044 FURRIERS 
04•> FURNITURE 
U4c FLCfR CCVERING.. 
04/ DRAPtKV CURTAINS 
u'iJi (HINA GLASS..... 
04 V KiaM-SHIMi.S 
05C APPLIANCES 
05 1 RADIlj TFLEVISILN 
052 MUSIC STiJRES.... 
05] LATIi-;G PLACES... 
054 vRlNKING PLACES. 
05 5 DRUG PRCP STORES 
û5o LIQUOR STORES... 
057 ANTIQUE 2ND HANU 
058 BOOK STORES 
05 9 STATIONERY STORE 
060 SPORTING GCCDS.. 
061 BICYCLE SHOPS... 
002 GAROEN SUPPLIES. 
06:6 JEWELRY STORES.. 
064 FLORISTS 
06 5 CIGAR STORES... . 
066 NEW STANDS 
067 PHOTU SUPPLY.... 
068 GIFT NOVELTY.... 
069 OPTICAL GOODS... 
070 MISC RETAIL 
071 LAUNDRIES 
07 2 SELF SERV LAUNDR 
073 CLEANUG DYEING. 
074 RUG CLEANING.... 
C75 PHOTO STUÛIGS... 
076 3EAUTY SHOPS.... 
07 7 ÔAR8ER SHOPS.... 
07U SHOE REPAIR 
07FUNERAL SERVICE. 
85089 . 15301. c.c 207494 
1594123. 0.0 0.0 159412 3 
727633. 130842. u. 0 177437C 
82008. 0 .0 0.0 82008 
2611S73. 471166. 0.0 6381305 
S55632. 1002:8. C.O 1357584 
120167. 0.0 0.0 120167 
c, c c. c 16 _'83 >; lU J'J.J') m 
3Vri04 . 0.0 0.0 41^04 
1J20000. 2 3 8111. 0. 0 322489C 
50dli7. 91658. o.c 1241378 
437546. lèbtt. 0.0 1066235 
4424075. 79"189. c.c 1080958(3 
1420542. 2562 94. 0.0 3470891 
2483053. 446501. 0.0 605 5060 
1412754. 254838. 0.0 3451663 
250113. 45078. 0.0 610739 
464724. 0.0 c.c 464724 
90894. 16344. 0.0 221650 
240549. 437 20. 0.0 598307 
76333. C.O 0.0 76333 
2584232. 454565. C.O 6220753 
41964C. 75459. 0.0 1023315 
209285 . 37634. 0.0 510354 
147247. 0.0 u.O 14724 7 
174174. C.O 0.0 174174 
155767. 0.0 0.0 155767 
65208. 11726. 0.0 159CI3 
bl568C. 0.0 C.C 515680 
1938301. 348544. 0.0 4726652 
261487. 47020. 0.0 637650 
112957. 20312. C.C 275453 
339265. 61CC6. 0.0 827316 
16444. 0.0 C.C 16444 
156056. 28C62. 0.0 280557 
490741. 88245. 0.0 119669 7 
293632. 528CI. 0. 0 71 6 03 S 
57439. 10329. C.O 14C068 
494987. 0.0 0.0 49498 7 
o u  
08 
Ûd 
G8 
0 8 
OÙ 
i}R 
UU 
uy 
09 
09 
09 
U9 
09 
09 
09 
09 
09 
iU 
10 
10 
10 
i O  
1 0  
10 
10 
10 
10 
11 
11 
11 
11  
1 1  
1 1  
11 
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SFCTllR CENTRAL SERVICE LOCAL TOTAL 
CITY CENTER CBN TER AKTA 
Mise PEKS SKVS.. 40897. 7354. C.C 9 972 9 
AUTO ÛCDY RtPAIK 223090. 3 764 7. 0 . 0  524266 
rATTBiY IGMTJlJfv 62686. 0- 0  C. C  62686 
PAO I AT ex REPAIR. 53984. 0 . 0  0 . 0  53984 
T I R E  R E T R E A D I N G .  1917+8. C.C 0 . 0  191743 
rAINT S  r u  P S  0  9 3 8 2 .  c ,  c  Ù . 0  8938? 
GENERAL AOU Kt \< 592445. 9997 7. 0 . 0  1 392258 
Mi M., AU il) H -I 3 • J C .  i >. -, r f J - r  t e l .  r  198124 
RADIO IV KL PAIR. 4 0 9 4  7%. 73864. 0 .  0  lCuO'38t 
L-LLCTRIC FFPAII-. 170994. 30845. 0 . 0  417 75 5  
WATCH REPAIR.... 3 5tC3. L .  U  0. 0 35603, 
FURMTURL- REPAIR 121074. 21840. 0 . 0  2957V6 
?-.rVIC THCATLR5.. 415256. 73043. 0 , 0  99960 2 
D A N C i f  H A L L S  73720. 12967. C.O 17 745 9 
LRCHESTRAS 71576. 12590. 0 . 0  172297 
KOWLING BILLIARD 615135. 1C82C2. 0.0 148075C 
COMMERCIAL SPORT 131080. 0 . 0  0 . 0  131080 
SKATING RINKS... 37697. G.O 0 . 0  37697 
GDL F CLUBS ...... 91584. 0 . 0  C . O  91584 
RECREATIi'N 356449. 62699. 0 . 0  658C42 
•MEDICAL OGCTORS. 2t)80528. 423915. 0 . 0  615 1350 
L ENTISTS........ 692454. 144468. C . C  2C43194 
CSTEDPATHS 546186. C.C 0 . 0  546186 
CHIKOPRACTURS... 373324. 0 . 0  C.C 373324 
LEGAL SERVICES.. 1208714 . o . c  0 . 0  1208714 
FIN INS REAL EST 843 9547. 1289863. 0 . 0  13 75844 8 
GENERAL AUMINIST 2664689. C.C 0 . 0  2 66488 9 
PCLICE FIRE 866069. 99894. 11426. 2487913 
SCHOOLS 9569633. 2C56123. 0 . 0  26018624 
c  LL LEGES........ 2832813 . C . O  0.0 2882813 
VOCATILNAL SCHUO 200699 . 0.0 0 . 0  2CC699 
RECREATION LIBRA 241848. 27895. 3191. 694744 
ROAOS 7027882. 878485. 0 . 0  14 C55764 
WELFARE 2342383. 292798. C . O  46847o7 
HOSPITALS 3992947. 0 .  0  C.C 3 99294 7 
FcOERAL GOVERN.. 2875. C.O 0.0 2875 
LMI 'LUYhENT BY CCCUPATICN, SEX ANC KECICN FOR RUN 3 
OCCUPATIOh CENTRAL SERVICE LUCAL FARM ING TUTAL 
CITY CENTER CENTER AREA AKtA 
PROFESSIONS MEN 1229.  1C4.  1 .  0 .0 2112.  
MANAGERS KEN 2084.  195.  * 144.  1568C. 
CLERICAL WCRK MEN 1494.  81.  1 .  c.o 2224.  
SALES WORK HEN 114C.  117.  4 .  0 .0 235 3 .  
CRAFTSMEN MEN 2 0 6 2 .  ?K4.  I t .  c . o  5072.  
CiPtHATIVcS >^E^ 146a.  2C> 1.  4.  0  •  \j 4 H7 6 .  
â c K V I C E  r i i  1  i \l\ rl ùN i  1 = 1  i  ; = <% 0  1922.  
LADCRL-HS KFN 10 0 ,  1 .  I .  c  1 0 1 4 .  
PRCFkSSIUNS WCMtrj  112/ .  1  C2.  0 .  0.0 194F.  
MANAGERS WOMEN 2 j 5 .  C .  c.  c 5 o  3  .  
CLERICAL WURK WGMtN 2692.  223.  3.  c .o 4671.  
SALES WORK WOMEN R61. 125. 2.  0 .0 2017.  
CRAFTSMEN WOMEN 53.  8 .  C .  C .  C  128.  
OPERATIVES WOMEN 353.  6C.  c .  0 .  c 851.  
SERVICE WORK WOMEN 17Ce.  206.  c .  c.o 3307.  
LABCRERS WOMEN 24.  5  .  c .  0.0 64.  
TOTAL MEN EKPLCYED 11479.  1245.  27.  144.  35052.  
TOTAL WOMEN PMPLOYED 7173.  764.  6 .  u.u 13729.  
TOTAL EPPLCYMENT 18652.  2009 .  33.  144.  4«7a 1.  
NUMBER :]F FIRMS BY INDLSTKY ANC SUBAREA FOR RUN 3 
SECTOR CENTRAL SERVICE LOCAL TOTAL 
CITY CENTER CENTER AREA 
UU2 MEAT PACKING.. . .  1  1  0 9 
Ù03 POULTRY PROCESS. 1  0 0 1  
CC4 ÛAIRY PROCESS.. .  1  1 0 9 
0Û5 EGG HANDLING.. . .  1  1  c  9 
006 GRVMN ELEVATORS. 3  3 0  27 
00 7 OILSEEO PROCESS. 1  0  0 1  
out)  MACHINERY 4 0 36 
009 HARDWARE 2 2 0 18 
IJ IO MACHINERY REPAIR 1 1 1 61 
Oi l  FEED SEED FERT. .  1  1 £1 
012 FUEL DEALERS.. . .  3 3 c  27 
013 LIVESTOCK PRODUC 1  1 0 9 
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StCTOK CENTRAL SERVICE LOCAL TCI AL 
CITY CbK r  tR CENTER AR cA 
02b OEPAKTMENT STUkc 1  0 0 I  
026 VARIETY SfCUtS. .  2  I  0 10 
02 7 GRUCCKY SfUKbS..  10 1  0 13 
02 8 .VCAT FISH KAHKkl 1  I  0 9 
029 CUNFCCTinNCRS.. .  1 1 0 9 
03 0 DAIRY PPUUUCTS,,  1  1  0 9 
031 BAKER ILS.  4  1 J 12 
032 UTI I I .X Î  r i l l :  STCJRf 1  1 0 9 
o n  FRAN MOTUK Vtt i lC 4 1  c  12 
034 I jSEU MC1UR VGHIC 1  0 0 1 
U35 AUTO ACCfrSCkltS.  2 1  c  1 1  
036 OTHtR AUTU STORE 2 0  0  2 
03Y SERVICE STATIONS 37 6 0 85 
03H MENS CLOTHING.. .  2  1  0 10 
039 WÛMENS REACYTÛWÉ 3 1 0 11 
040 kUMENS ACCESORIE 1  I  0 9 
041 CHILÛRtNS WEAR..  1  1  0 9 
04 2 FAMILY CLCTHING. 1  0 0 1  
043 SHOE STORES 1  I  0 9 
044 FURRIERS 1  0 c  1 
045 FURNITLRE 5 1  0  13 
046 FLLLK CLVECING..  5  1  c  11 
04 7 URAPERY CURTAINS 1  0 0 1  
048 CHINA GLASS 1  c  0 1  
049 FURNISHINGS I  0 c 1 
05C APPLIANCES 3 1  0 11 
051 RADIO TELEVISION 3 1  0 11 
052 MUSIC STORES.. . .  1  1  0  9 
053 EATING PLACES.. .  33 6  0  81 
054 ORINKING PLACES. 6  I  0 14 
055 ORUG PRCP STCRES 6 I  0 14 
056 LIQUOR STORES.. .  9  1  0  17 
05 7 ANTKUf:  2NC HAN C 2  1  0 10 
05 B 1300 K STORES.. . , .  1  0  0 1 
059 STATIONERY STORE I  1 0 9 
U6G SPORTING GCLUS..  1  1  0 9 
061 bICYCLE SHOPS.. .  1  c 0  1 
062 GARJEN SUPPLIES.  3 1 0 11 
06 2 JEWELRY STORES..  3  1  0 11 
064 FLORISTS 1 1  0 9 
06 5 CIGAR STORES.. . .  1  0  G 1  
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StCTCR CENTKAL SERVICE LOCAL 
CÏTV CtNTcH CCINTEK 
06 6 NEW STANDS 
06 7 PHOTO SUPPLY.. . .  
06d GIFT NCVÉLTY.. . .  
069 OPTICAL GOLDS.. .  
070 Mise KtTAIL 
C7I LAUNDRIES. 
v72 SELF SCKV LAUNU.l  
O'i A CLCANIhG OYkINU: 
07A KUG CLLAMING., . .  
07 U Pl iLTU STUOIIJS. . .  
07o HEAUVY SHi iPS. . . .  
077 JAKÛEK SHOPS.. . .  
07B SHOP REPAIR 
079 FUNERAL SERVICE.  
080 STORAGE PRESSING 
ûdl  Mise PERS SKVS..  
082 AUTO BLOY PtPAI-1 
063 dATTERY IGNITION 
084 RAOIATCR REPAIR.  
08 5 TIRE RETREADING. 
CHÔ PAINT SHOPS 
08 7 GENERAL AUTC REP 
03 8 Mise AUTO REPAIR 
089 RADR: TV REPAID.  
090 ELECTRIC REPAIR.  
091 WATCH REPAIR. . . .  
092 FURNITURE REPAIR 
093 MOVIE THEATERS..  
094 CANCE FALLS 
C93 ORCHESTRAS 
091 BOWLING UILLIAAO 
097 COMMERCIAL SPORT 
098 SKATING RINKS.. .  
099 GOLF CLUBS 
IOC RECREATION 
101 MEDICAL DOCTORS. 
102 DENTISTS 
10 3 OSTEOPATHS 
104 CHIROPRACTORS.. .  
105 LEGAL SERVICES..  
106 FIN INS REAL EST 
1  C 0  
1  0 0 
1  1 Q 
4  d 0 
12 2 J  
1  1  c 
6 1 0 
1 c 
i  0 0 
z I  u 
17 J 0 
19 3 0 
2 1  0 
4 Û 0  
2 1  c 
1 1 0 
2 1  0 
1  0 c 
1 0 0 
1  0 c 
1 0 0 
18 3 0 
1  I  0 
6 1  c 
2 1  0 
1  C 0  
2 1  0 
1  1 0 
1  1 0 
1 I 0 
3 1  c 
4 0 0 
1  0 0 
1  0 c 
3 1 c 
12 2 c 
S 1  0 
2 0 0 
4 0 0 
5 0  G 
14 2 0 
TOTAL 
A N C A 
1 
1 
9 
4 
2 8  
9 
14 
1 I 
1 
10 
41 
43 
1 0  
4 
10 
9 
10 
1 
1 
1 
1 
42 
9 
14 
10 
1 
10 
9 
9 
9 
11  
4 
1 
1 
11 
28 
17 
2 
4 
5 
30 
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CONSUMlNb LMTS HY tNCCPF AND SUBARFA FOR RLN 3 
INCOH CENTPAL SERVICE LOCFL PAKHING IUTPL 
CITY CENTER CENTER AREA AK£A 
3GCU 631S.  292.  37.  0 .0 11308 .  
3'» CO 0  .0  0 *  c 0 . 0  O.v 0 ,  c 
4000 1439.  240 .  0.0 c.o 3359.  
4f)CC c .o 0 .  c O.C 0.0 c.c 
5000 2064.  241.  ? .  c.o 4208.  
5b CC 34 9 .  96 . 1.  0.0 i?a9.  
f j  U  i j  U 7 ' • » Z7-. 0 = 0  
0  .0  0  .  '.) Q ,  0 0  .0  0 .  0  
70LC 3d79. 64 3. 19.  144.  22055 .  
7500 1246.  167.  O.C c.c 2582.  
bOCC 4.  0.0 0.0 0.0 4 .  
85 CG 0 .0  0.  c 0 .  c  0.0 0 . 0  
go 00 3 .  o.c 0 .0 0 .0  3 .  
9500 3.  o . c  0.0 0 .0  3 .  
10000 745.  16.  0 .0 0.0 873.  
1O5Ù0 2 .  O.C o . c  0.0 2.  
110 CO 139.  4. 0.0 0.0 171 .  
115 CC ?46. 10.  o . c  0.0 326.  
120CC 1596. 67.  0 .0 c.o 2132.  
125CC 154.  5 .  0 .  c  0.0 194.  
13000 40 H . 22.  o . c  c . c  584.  
135 i :c  112.  2 .  0 .0 0.0 126.  
140CC 521.  30.  0 .  c  c . o  761.  
14500 261.  13.  0.0 0 .0  363.  
150CC 245.  8 .  0. 0 0.0 309.  
1550C 0.0 O.C o . c  0.0 0.  0 
160CC 0.0 O.C o.c 0.0 O.C 
16500 0.0 O.C o . c  0.0 0.0 
170 00 o . c  O.C 0.0 0 .0  0 .  0 
175G0 0 .0 c . c  0 .  U 0 .0  0.0 
18000 o . c  O.C 0.0 0.0 0. 0 
185CC 0.0 O.C o . c  0.0 0.0 
19000 0 .  c  0 .  c 0.0 0.0 0.0 
19500 0 .0 O.C o . c  0.0 o . c  
20000 0.0 0 .0 0.0 o.c 0.0 
2C5 00 c.c 0.  C 0. 0 0 .0 o . c  
210C0 0 .0  0 . 0  o.c 0.0  0 .0 
21500 c . c  0.0 0.0 0.0 0 .0  
22GCC 0.0 o.c 0 .  c  0.0 0. 0 
2250C 0.0 0.0 0.0 0 .0 0 .  c  
230CC 0.0 0. C 0 .  c  0.0 0 .  c  
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DEMOGRAPHIC DATA BY SUBAREA PGR R U N  4  
ITEM CENTRAL SERVICE LOCAL FARMING r o i  AL 
CITY CENTER CENTER AREA AREA 
0 1  1 6 - 2 1  P E R S O N S  2531.  6 .  C . C  3 2 1 3 .  
02 16-21 VCC SCHOOL 425.  c . c  0 . 0  0 . 0  42 5.  
0 3  lU-21 CCLLEGfc 1682.  0 .0  0  . 0  0 .  0  1 6 8  2 .  
0 4  18—2 1  NCN SCrl ' îOL 425.  33.  6 .  0.0 1 1 0 6 .  
Ob 1(1-2 i  CARRIED 232.  ]S. •7 c .  e  605,  
18 - /  j  MAR w CHILI}  > T  0=0 4 0  9 .  L J 1 m t -  •  « 
0 7  IH-2 1 KAR W C  CHiL 75.  t  . I .  0 .  0  19 6 .  
0 8  lU-21 UPAR M-SCH 1 93.  15.  3 .  0 .0  502.  
0 9  22-64 PERSONS 11955.  7SS.  26.  144.  31696.  
10 22-64 MARRIED 1 0 0 2 2 .  670.  22.  121.  2673 7 .  
11 22=64 MAR W CHILD 6781.  4 5  3 .  15.  82.  18092.  
12 22-64 MAR WO CHIL 3241.  217.  7 .  39.  8646.  
13 22-64 UNMARRIED 1933.  1 2 9 .  4.  23.  5158.  
14 22-64 UNM W CHILD 70.  5 .  0 .  1.  187.  
15 22-64 UNM WO CHIL 1863.  12 5 .  4 .  22.  4971.  
16 65+ PERSCNS 26 94.  209.  37.  0 . 0  7016.  
17 65+ MARRIED 166S.  129.  23.  0 . 0  434 7 .  
1 8  65+ UNMARRIED 1025.  79.  14.  0 ,  0  2669.  
19 TOTAL MARK I  tu 11923.  817.  48.  121.  31689.  
2 0  TOTAL WITH CHILD 70C8.  47 C,  17.  83.  18688.  
21 TOTAL ACULTS 1718C. 1041.  69.  144.  42124.  
22 TOTAL EMPLOYMENT 12375.  827.  27.  144.  32606.  
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FEPALE DEMCGHAPHIC DATA BY SUBAREA FGR RUN 4 
ITEM CENTRAL SERVICE LOCAL FARM ING TOTAL 
CITY CENTER CENTER AREA AREA 
01 18-21 PERSONS 2333, l ie .  4.  0.0 3521.  
02 18-21 VCC SCHOOL 856.  0.0  0.0 0.0 856.  
G3 18-2 1 COLLEGE 666* O.G 0.0 0.0 666.  
1)4 lo-21 NCN senCOL 8 11. l ie .  4 = c.o ?ooo.  
Ub l i i -2  I  MARKIhO 232. 18. 3. c.c 605.  
I.in 1 V 1 •)  AO . IM-/ i n«t\ M cniLu 1 V # «  •J. 'J 
U/ lU-21 MAR WC CHIL 75.  6 • 1. 0.0 19 6 .  
08 10-2 1 UMfK N-SCH 579. 92. 1.  0.0 1395. 
09 22-64 PERSONS 12642.  1076. 27. 121.  32967. 
10 22-64 MARRIED 1C022.  67C.  22. 121.  26737.  
11 22=64 MAR W CHILD 6781a 453.  15,  62. 18092.  
12 22-64 MAR WO CHIL 3241.  217.  7 .  29.  8646.  
13 22-64 UNMARRIED 2620.  406.  5 .  0 .0 6229.  
14 22-64 UNM W CHILD 371.  29.  5 .  0 .0 963.  
15 22-64 UNM WO CHIL 20 29. 157.  28.  0 .0 5266.  
16 65+ PERSONS 3270.  255.  46.  c.o 8596.  
17 65+ MARRIED 1669.  129.  23.  0 .0  4347.  
18 65+ UNMARRIED 1601.  125.  23.  0 .0 424 3. 
19 TOTAL MARRIED 11923.  817.  48.  121.  31689.  
20  TOTAL WITH CHILD 7309.  494. 22.  82.  1946 3 .  
21 TOTAL ADULTS 18245.  1440.  77.  121 .  45084.  
22 TOTAL EMPLOYMENT 7403.  571.  6 .  0 .0 12418.  
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OUTPUT BY INDUSTRY AND SUBAREA FOR RUN 4 
SECTOR CENTRAL SERVICE LOCAL TOTAL 
CITY CENTER CENTER AREA 
00 2 MEAT PACKING.. . .  125393C88.  C.O C.C 125393088.  
003 POULTRY PROCESS. 442 8352.  0 .0  0.0 4428352.  
00 4 DAIRY PROCESS.. .  220 2019.  2202019.  0 .  0  19818176.  
005 EGG HANDLING.. . .  699904.  699904.  0 .0 6299137.  
00 c GRAIN ELEVATORS. 4745029.  4745C29.  0 .0  42705264.  
1)0 7  UILSfctC PKCCtSS.  32900512.  0 .0 0 .0 3290C512.  
vvr  MACHINERY..  . . . .  3i  o 7 c4C.  3 i  c »' 6  4 0  .  0,  0 236ee76Ei  
00 9 HARDWARE 428613.  4 286 13.  0 .  c 3 65 7517.  
010 MACHINERY REPAIR 97924.  979 24.  97924.  7931864.  
Oi l  FEED SEED FERT. .  825128.  625128.  825128.  66 835392.  
012 FUEL DEALERS.. . .  1071610.  1071610.  0 .0  9 644 49 C.  
013 LIVESTOCK PRCDUC 245112.  245112.  O.C 2206011.  
014 MANUFACTUR ING.. .  0 .0  0.0 0.0 0.0 
015 LUMBER ELEC SUPP 167.  21.  0 .0  334.  
016 HOTELS MOTELS.. .  19 3 .  24.  0 .0 387.  
017 BUSINESS SERVICE 194.  24.  0 .0 389.  
018 CONSTRUCTION.. . .  106 2 .  133.  0 .0 2124.  
019 TRANSPORTATION..  1257.  157.  0 .0 2514.  
0  20 WHOLESALING 2618.  C.O C.O 2618.  
021 UTILITIES 246.  19.  3 .  618.  
022 MAIL ORDER HOUSE 1441578.  C.O 0 .0 1441578.  
023 DIRECT SELLING..  1723069.  0 .0  0.0 172306 9.  
024 VENDING MACHINES 187677.  23460.  0 .0  375354.  
025 DEPARTMENT STORE 12699626.  0 .0  0.  0  12699626.  
026 VARIETY STORES..  209712 9 .  0 .0 0 .0 3C97129.  
027 GROCERY STCRES..  20798352.  2966866.  0 .0 44533280.  
02 8 MEAT FISH MARKET 296127.  42242.  0 .0  634065.  
029 CONFECTIONERS.. .  97168.  13861.  0 .0  208055.  
03 0  DAIRY PRODUCTS..  242889.  0 .0  0.0 242889.  
031 RETAIL BAKERIES.  249075.  35530.  0 .0 533318.  
032 OTHER FCOD STORE 38 270 8 .  54593.  0 .0 819452.  
03 3 FRAN MOTOR VEHIC 24488128.  C.O 0 .0 24488128.  
034 USED MCTCR VEHIC 1330369.  0 .0  0.0 1330369.  
03 5 AUTO ACCESCRIES.  2321206.  0 .0 0.0 2321206.  
036 OTHER AUTO STORE 585013.  C.O 0 .  0 585013.  
03 7 SERVICE STATIONS 6825454.  875403.  0 .0 1382 6677.  
038 MENS CLOTHING.. .  217 3181.  C.O 0 .0 2173181.  
039 WOMENS REACYTOWE 2501342.  0 .0 0.0 2501342.  
040 WUMENS ACCESORIE 141367.  19911.  0 .0  200655.  
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SECTOR CENTRAL SERVICE LOCAL TOTAL 
CITY CENTER CENTER AREA 
041 CHILDRENS kEAR..  193953.  0 .0  0.0 193953.  
042 FAMILY CLOTHING. 1490092.  C.O 0.  0  1490092.  
043 SHOE STORES.. . . .  165 8575.  0.0 U-Û 1656575.  
044 FURRIERS 76656.  C.O 0 .0 76656.  
045 FURNITURE 2791556.  396422.  0.0 5 96293 5 .  
04 6 FLCCR COVERING.. 1268578.  C.O 0.0 126857P,  
04 7 DRAPER Y CURTAINS 112289.  0.0 0.0 112289.  ()4 « CHINA GLASS.,.,. IF» 309 7 . C . O  0 0 153C9 
049 FURNISHINGS 37195.  c . c  0.0 37195,  
05 0 APPLIANCES 3013461.  c . c  C.O 3 013461.  
051 RADIO"TELEVISION 1159992.  0 . 0  0.0 1159992.  
052 MUSIC STORES.. . .  996504.  0 .0  0 . 0  996504.  
053 EATING PLACES.. .  4715938a 672724,  0,0 10097728.  
054 DRINKING PLACES. 1514258.  216007.  0 .0  3242318.  
055 DRUG PROP STORES 2661266.  374830.  0 .0  5659908.  
05 6  LIQUOR STORES.. .  1505956.  214823.  0 .0  3 224542.  
057 ANTIQUE 2ND HAND 570748.  G.O 0 .0 570748.  
058 BOOK STORES 434694.  0 .0 0.  0  434694.  
05 9 STATIONERY STORE 207185.  0 .0  0.0 207185.  
060 SPORTING GOODS..  559645.  C.O 0 .0 559645.  
061 BICYCLE SHOPS.. .  71400.  0 .0  0.0 71400.  
062 GARDEN SUPPLIES.  5818767.  0 ,0  0.0 5818767.  
06 3 JEWELRY STORES..  956534.  0 .0  0.0 956534.  
064 FLORISTS 477048.  C.O 0 .0 477048.  
06 5 CIGAR STORES.. . .  137550.  0 .0 0.0 137550.  
066 NEWSTANCS 162919.  0 . 0  0.0 162919.  
067 PHOTO SUPPLY.. . .  145601.  0 .0 o . c  145601.  
06 8 GIFT NOVELTY.. . .  69888.  9843.  C.O 14863 6 .  
06 9  OPTICAL GOODS.. .  482697.  C.C 0.  0 482697.  
07 0 Mise RETAIL 2077416.  292597.  0 .0  4418192.  
071 LAUNDRIES 280254.  39473.  0 .0  596037.  
07 2 SELF SERV LAUNDR 121065.  17052.  C.O 25 747 7.  
073 CLEANING DYEING. 363615.  51214.  0 .0  773326.  
07 4 RUG CLEANING.. . .  15371.  0 .0 C.  0  15371.  
075 PHOTO STUDIOS.. .  355722.  0 .0 0.0 255722.  
076 BEAUTY SHOPS.. . .  525962.  74080.  0 .0  1118601.  
077 BARBER SHOPS.. . .  314707.  44325.  0 .0  66931C. 
076 SHOE REPAIR 61561.  8671.  0 .0  130927.  
07 9 FUNERAL SERVICE.  463395.  0 .0  0.0 463395.  
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SECTOR CENTRAL SERVICE LOCAL TOT/SL 
CITY CENTER CENTER AREA 
08 I  Mise PEkS SkVS..  43832.  6174.  c.  c 93221.  
082 AUTO BOCY REPAIR 490623.  C.O 0.  0 49062 3.  
08 3 BATTERY IGNITION 58663.  c.u 0.  0 5 866 3.  
084 RADIATOR REPAIR. 5C52C. C.O 0.  0 5C52G. 
U85 TIRE RETREACING. 179443.  0.0 0.  0 179443.  
086 PAINT SHOPS 33646.  0.0 0 = c 83646.  
08 7 GENtKAL AUTO REP 643082.  62479.  0.  0 130 2913.  
19541 1 = MIS C À UT 0 RE PA I R 91514.  I  I  /  )7 .  'J, 
OB 9 RADIO TV REPAIR. 437627.  62146.  0. 0 V34799.  
09 0 ELECTRIC REPAIR. 182750.  25952. c.  0 390366.  
091 WATCH REPAIR.. . .  33279.  0.0 0. u 33279. 
09 2 FURNITURE REPAIR 276403.  C.O 0. 0 27640 3.  
09 3 MOVIE THEATERS..  44 8042 i 60871,  0. 0 935006. 
094 DANCE HALLS 79541.  10806.  c.  0 165991.  
095 ORCHESTRAS 77227.  10492.  0. 0 161163.  
096 BOWLING BILLIARD 66 370 3 .  90170.  0.  0 138 5064. 
097 COMMERCIAL SPORT 12261C. 0.0 0.  0 122610.  
098 SKATING RINKS.. .  35261. c.c 0.  0 35261.  
099 GOLF CLUBS 85666. 0.0  0.  0 85666. 
100 RECREATION 384592.  52250.  0 .  0 602595.  
101 MEDICAL DOCTORS. 2921460.  3 54615.  0.  0 5758377.  
10 2 DENTISTS 972670. 118065. 0.  0 1917192. 
103 OSTEOPATHS 511251.  0.0 0. 0 511251.  
104 CHIROPRACTORS... 349446.  0.0 0.  0 34944 6. 
105 LEGAL SERVICES..  1131569. 0.0 0.  c 1131569. 
106 FIN INS REAL EST 9238019.  1040400.  0. 0 17561216.  
107 GENERAL ADMINIST 248253C. 0.0 0. 0 2482530.  
108 POLICE FIRE 923868. 71389.  11426 • 2217664.  
109 SCHOOLS 10237330.  1750262.  0. 0 24239440. 
110 COLLEGES 2739471.  C.O 0.  0 2739471.  
111 VOCATIONAL SCHOC 181907.  0.0 0.  0 181907. 
112 RECREATION LIBRA 257988. 19935. 3191 .  64720 2. 
113 ROA OS 654696 2. 818370.  0.  0 1309 3924. 
114 WELFARE 2182093. 272762.  0 .  0 4364187. 
115 HOSPITALS 3719708. C.C 0.  0 3719708. 
116 FEDERAL GOVERN.. 875. 0.0 0.  0 875.  
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EMPLOYMENT BY CCCUPATION, SEX AND REGICN FCK RUN 4 
OCCUPATION CENTRAL SERVICE LOCAL FÀKMiNG T U T À L 
CITY CENTER CENTER AREA AREA 
PROFESSIONS MEN l lCl .  83.  1 .  0 .0 1821.  
MANAGERS MEN 2116.  140.  5 .  144.  15247.  
CLERICAL kCRK MEN 1085.  58.  1.  0 .0  1634.  
SALES WORK MEN 1346.  7 7 .  4 .  0 . 0  224 3 .  
C R A F T S M E N  M E N  2 3 1 4  =  2 1 1 .  I C ,  c . o  4743.  
OPERATIVES MEN 2440.  1 1 3 .  4 .  c .  c  3714.  
oLKViCc ir iuKiN r î î  N 9 3 2 - 7 1 .  C-. c . o  I S 3 ? .  
L A B O R E R S  M E N  1 0  3 2 .  66.  I .  0 . 0  1 6 7  j .  
PROFESSIONS W C M E N  1U«4.  H b .  c .  0 . 0  1 7 7 4 .  
MANAGERS WOMEN 3 30.  27.  c .  c . o  5 7 3 .  
CLERICAL kCRK WCMEN 2405.  173.  3 .  c . c  3989.  
SALES WORK WOMEN 1030.  92. 2.  0.0 1928.  
CRAFTSMEN WOMEN 69.  5 .  C.  0 .0  122.  
OPERAT!VES WOMEN 601.  25.  0 .  0 .0 821.  
SERVICE WORK WOMEN 1841.  162.  0 .  0 .0 3148.  
LABORERS WOMEN 43.  2 .  0 .  0 .0 62.  
TOTAL MEN EMPLOYED 12375.  827.  27.  144.  32606.  
TOTAL WOMEN EMPLOYED 7403.  571.  6 .  C.  0  12418.  
TOTAL EMPLOYMENT 19778.  1399.  33.  144.  45024.  
NUMBER OF FIRMS BY INDUSTRY AND SUBAREA FOR RUN 4 
SECTOR CENTRAL SERVICE LOCAL TOTAL 
CITY CENTER CENTER AREA 
00 2 MEAT PACKING.. . .  2  0  0 2 
003 POULTRY PROCESS. 0  0  1  
004 DAIRY PRCCESS.. .  1  0 9 
005 EGG HAKCLING.. . .  1  0 9 
006 GRAIN ELEVATORS. 3  0 27 
007 OILSEED PROCESS. 0  0  1  
008 MACHINERY 4 0  36 
009 HARDWARE 2 0 18 
010 MACHINERY REPAIR 1  1  81 
Oi l  FEED SEED FERT. .  1  1  81 
012 FUEL DEALERS.. . .  3  3  0  27 
012 LIVESTOCK PRODUC 1  1 0 9 
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SECTOR CENTRAL SERVICE LOCAL TOTAL 
CITY CENTER CENTER AREA 
025 DEPARTMENT STORE 1  0 0 1  
026 VARIETY STORES..  4  0  0  4 
027 GROCERY STORES..  XI  1  0 19 
028 MEAT FISH MARKET 1  1 0 9 
029 CONFECTIONERS.. .  I  1 0 9 
030 DAIRY PRODUCTS..  1  0  0 1 
03 1 RETAIL BAKERIES.  5 1  0 13 
0 3 ?  GTHfR FOOD S70Ri ' :  1 *  1 {} 
03 3 FRAN MOTOR VEHIC 9 u 0 9 
034 USED MOIOK VEHIC 1  c 0 1 
035 AUTO ACCESORIES.  4  0  c 4 
036 OTHER AUTO STORE 2 0 0 2 
037 SERVICE STATIONS 40 5 0  80 
038 MENS CLOTHING.. .  5  0  c 5 
03 S WOMENS READYTOKE 8 0 0  8 
04C kOMENS ACCESORIE I I  G 9 
041 CHILDRENS WEAR..  1  0 0  1  
042 FAMILY CLOTHING. 1  0 0 1  
043 SHOE STORES 4 0  0 4 
044 FURRIERS 1 0 0 1  
045 FURNITURE 6 1  0 14 
046 FLCCR COVERING..  6  0 0  6 
047 DRAPERY CURTAINS 1  0 0 1  
048 CHINA GLASS 1  0 0 1  
049 FURNISHINGS 1  0 0 1  
05C APPLIANCES 7 0 0 7 
051 RADIO TELEVISION 8 0 c 8 
052 MUSIC STORES.. . .  2  0  0 2 
053 EATING PLACES.. .  35 5 0  75 
054 DRINKING PLACES. 6  1  0 14 
055 DRUG PRCP STORES 6 1  0 14 
056 LIQUOR STORES.. .  10 1  c 18 
057 ANTIQUE 2ND HAND 6 0 0 6 
05 d BOOK STORES 1  0 0 1  
059 STATIONERY STORE 1  0 0 1  
060 SPORTING GCODS..  3  0  0 3 
061 BICYCLE SHOPS.. .  1  0 0 1  
062 GARDEN SUPPLIES.  7  0  0  7 
06 3 JEWELRY STORES..  rt 0 0 8 
064 FLORISTS 2 c 0 2 
065 CIGAR STORES.. . .  I  0 0 1  
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SECTCR CENTRAL SERV ICE LOCAL TOTAL 
CITY CENTER CENTER AREA 
06 6 NtWSTANDS 1  C 0 1 
06 7 PHOTO SUPPLY.. . .  1  0 0 1  
06g GIFT NCVELTY.. . .  1  I  C 9 
Û6S OPTICAL GOODS.. .  4 0 0 4 
070 Mise RETAIL 13 1 0 21 
07 i LAUNDRIES 1 1 0 9 
07.Î SELF StRV LAWNOR 7 1 0 15 
(J ( 1 C L t- À iv IhG 0 Yt i  NG .  J n 11 
074 KUG CLEANING 1 0 0 1 
07 5 PHOTO STUDIOS... 5 0 0 5 
076 BEAUTY SHOPS.. . .  18 2 G 34 
077 ÔARBER SHOPS.. . .  20 2 0 36 
07 8 SHOE REPAIR 3 1 0 11 
079 FUNERAL SERVICE.  4 0 0 4 
080 STORAGE PRESSING 1 C 10 
081 Mise PERS SRVS..  1  1 0 9 
082 AUTO BCDY REPAIR 0 0  6 
083 BATTERY IGNITION 1  0 c 1  
084 RADIATCR REPAIR.  1  c C 1 
085 TIRE RETREADING. 1  0 c 1  
086 PAINT SHOPS 1  0 0 1  
08 7 GENERAL AUTO REP 20 2 0 36 
088 MISC AUTO REPAIR 1  1  0 9 
089 RADIO TV REPAIR.  7  1  0 15 
090 ELECTRIC REPAIR.  1  0 10 
091 WATCH REPAIR. . . .  1  0 0 1  
092 FURNITURE REPAIR G 0  5 
093 MOVIE THEATERS..  1  1  0 9 
094 DANCE HALLS.. . . .  1  1  0 9 
095 ORCHESTRAS 1  1 0 9 
096 BOWLING BILLIARO 1 0 , 12 
097 COMMERCIAL SPORT 4 0 0 4 
096 SKATING RINKS.. .  1  0 0  1  
099 GOLF CLUBS 1  0 0 1  
IOC RECREATION •a 1 0 11 
101 MEDICAL DOCTORS. 13 1  G 21 
102 DENTISTS 10 1  0 18 
103 OSTEOPATHS 2 0  0 2 
104 CHIROPRACTORS.. .  3 0 0 3 
10 5 LEGAL SERVICES..  5 0 0 5 
106 FIN INS REAL EST 16 1  0 24 
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CONSUMING UNITS EY INCDNE AND SUBAPEA FOR RUN 4 
INCCMC CENTRAL SFRVICE LOCAL FARMING TOTAL 
CITY CENTER CENTER AREA AREA 
3000 6254. 205. 37. 0.0 10545. 
35 00 0.0 O.C 0. 0 0.0 0. 0 
4000 1410. 204. 0 .0 0.0 3042. 
45CC O.C O.C 0. 0 0.0 0 .  C 
5000 1755. 202. 3. 0.0 3587 = 
bSLC 699. 62 . 1. 0.0 1267 . 
2 b 7 . -» » V « 0 7 53^;. J 14'» a C f # 
6500 0 .0 O.C 0.0 O.C 0. 0 
YOC'C 4429. 496. 19. 144. 21429. 
7500 1195. 149. 0.0 0.0 2 387. 
80CC 5. O.C 0. C 0.0 5. 
8500 0.0 0.0 O.C 0.0 0.0 
9000 5. 0. C 0.0 0.0 5. 
9500 5. O.C 0.0 0.0 5. 
10000 487. 8. 0.0 0.0 551. 
105CO 6 . O.C O.C 0.0 6. 
11000 167. 1. 0.0 0.0 175 . 
115 CO 245. 5. 0.0 0.0 285. 
12000 1679. 27. 9.0 0.0 1895. 
1250C 162. 2. 0. 0 0.0 178. 
13000 611. 3. 0.0 0.0 635. 
135CC 86. O.C 0.0 0.0 86. 
140CO 722. 10. 0. C 0.0 802. 
14500 344. 3. 0.0 0.0 368. 
1500C 210. 4. 0.0 0.0 242 . 
15500 0.0 0.0 O.C 0.0 0. 0 
16OC0 0.0 O.C 0. 0 0.0 O.C 
16500 0.0 O.C O.C 0.0 0.0 
17000 0.0 O.C O.C 0.0 0. 0 
17500 0.0 O.C 0.0 0.0 0.0 
18000 0.0 O.C 0.0 0.0 0. 0 
18500 0.0 O.C O.C 0.0 0. 0 
19000 0.0 0. C 0.0 0.0 0.0 
19500 0.0 0.0 0.0 0.0 0. 0 
20000 0.0 0.0 O.C 0.0 0.0 
20500 O.C O.C 0. 0 0.0 0.0 
21000 0.0 0.0 O.C 0.0 0.0 
215CC 0.0 0.0 O.C 0.0 0.0 
22000 0.0 O.C 0.0 0.0 0. G 
22500 0.0 O.C O.C 0.0 0.0 
23000 0.0 O.C 0.0 0.0 0. 0 
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hALE DF. MuGPAPHIC CAT A BY SUBAKEA FOP RUN 5 
ITEM CENTRAL SERViCt LOCAL FARMING TOTAL 
CITY CENTER CENTER AREA AREA 
01 lb -2  1  P ERSUNS 2413.  46.  6 .  0 .0 3202 
02 18-21 VIC sen COL 422.  O.C 0.0 0.0 422 
03 18-21 COLLEGE 1675.  G.Û 0 .0  c.c 1679 
04 16-21 NCN SCHOOL 312.  46 .  6 .  0.0 1101 
Ob 18-21 MARRiLC 171.  25.  3. 0.0 603 
y- 1 1 HAP. H CrUL i: 116,  17.  2. 0,  0 40 6 
iu- / i  MAR W( CHiL bi). y.  1.  o.u 19 5 
J y lM -2  1  UMAK IM-SCH 141.  21.  3 .  0 ,  (J 4 98 
U9 22-64 PERSLhS u762.  116^.  2É.  144.  3179 1 
10 22-64 MARRIEO 7345.  98C.  23.  121.  2665C 
11 22-64 MAR W CHILC 4970.  662.  16.  82.  18032 
12 22-6 4 MAR WC CHIL 2375.  317.  8 .  39.  8617 
13 22-64 UNMAKRIED 1417.  189.  5 .  23.  5141 
14 22-64 UNM ^ CHILD 51.  7 .  C.  1 .  186 
15 22-64 UNM WC CHIL 1366.  182.  4 .  22.  4955 
16 65+ PERSONS 1983.  291.  37.  0.0 6993 
17 6î i+ MARRIED 1228.  181 .  23.  0.0 433 3 
18 65+ UNMARRIED 754.  111.  14.  C.  C 266C 
19 TOTAL KAPRIED 8744.  1186.  5C.  121.  31585 
20 TOTAL hITH CHILD 5137.  687.  le .  83.  1862 6 
21 TOTAL ADULTS 13158.  1506.  71.  144.  41986 
12 TOTAL E KPLCYNENT S /069.  1210.  29.  144.  3 2497 
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tEKALd CEMLGRAPhIC DATA BY SUBAREA FOR RUN 5 
I  TfEM CcivTftÂL SERVICE LUCfL fAPKING TCTAL 
m Y CtN f  fcR CbSiTER AR EA AREA 
01 iy-21 PLKSLKS 2128.  133.  4 .  C.  C 3510.  
02 16-2 1 v r c  SCHUUL «54.  0 .0 0.0 0.0 854.  
03 18-21 CCLLbGc 665» 0 .0 o . c  G. 0  0  6 5 .  
(14 I t ! -? I  NTN SCHOOL 609.  133.  4 .  O.C 1991.  
0 5 lH-21 MARRIED 171.  / L .  3 .  0. 0 60 3 .  
( • A lU-2 i  NAP w CHI I .n i  16.  17.  2 .  c. c 403.  
Uf  l O - X l  N f M  W I J  C I  1  i  L ' j  •  fc • 1.  c .  u 195.  
UB i i i -21 UKAK N-oCl l  439.  HJ Y .  1.  c . o  i3uy.  
Q9 22-64 PERSONS lAbE.  29.  121.  3285E.  
10 22-64 MARRIED 7345.  98C.  23.  121.  26650.  
11 22-64 MAR W CHILD 497C.  663.  16.  82.  18C32.  
12 22-64 MAR WC CHIL 2375.  317.  E.  39.  861/ .  
13 22-64 UNMARRIED 1S65.  478.  5 .  0 .0 6208.  
14 22-64 UNN W CHILD 273.  4C.  5 .  G.  0  959.  
15 22-64 UNM WC CHIL 1493.  219.  26.  O.C 5249.  
16 65+ PERSONS 240 7.  3 5 5 .  46.  0 .0 8567.  
17 65+ MARRIED 1228.  181.  23.  c .  c  4333.  
18 65+ UNMARRIED 1179.  174.  23.  0 .0 4234.  
19 TCTAL MARRIED 8744.  1186.  5C,  121.  3158 5.  
20 TOTAL WITH ChlLD 5358.  720.  22.  82.  1  C399.  
21 TOTAL ADULTS 13866.  1946.  8C.  121.  44 93 5 .  
22 TOTAL EMPLOYMENT 5621.  752.  7 .  C.O 12323.  
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OUTPUT BY INDUSTRY AN C SUBAREA FOR PON 5 
SECTOR CENTRAL SERVICE LOCAL luTAL 
CITY CENTER CENTER AREA 
002 MEAT PACKING.. . .  13932565.  13932565.  0 .  0 125393088.  
00 3 POULTRY PKCCfcSS. 4426352.  0 .0 0.  0 4428352.  
004 DAIRY PROCESS.. .  2202019.  22020 19.  0 .  0 19618176.  
00 5 EGG HAN CLING.. . .  699S04.  6999C4.  0 .  0  629913 7 .  
00 5 GRAIN ELtVATr.RS^ 4745029.  4745029.  0 ,  0 42705264.  
C07 GILSEEC PROCESS. 3 290C512.  O.Cl  0 .  0  32900512.  
<.jV' r i  f-^Kj  i  1 i  11 (  f  «  3187640.  y idYù40:  Cc 0  BC>H H 76 r f -
l iAiU:kAKE 426613,  4286 13,  0 .  0 3t5V51 7.  
U 1  u MACHINERY RL PAIX 97924.  97924.  S7924 . /9 j l864.  
01 1 FtEC SEED PEK1 .  .  825128.  3Z5 1Z8.  825128 . 66 635392.  
012 FUEL OfcALERS.. . .  1071610.  10 7161C. C .  c 9644490.  
013 LIVESTOCK PRiJDUC 24 5112.  245112.  C.  c  2 206011.  
ul4 MANUFACTURING. . .  0 .C C.U 0 .  0 0 .0 
015 LUMBER ELtC SUPP 166.  21.  0 .  0 333.  
016 HOTELS MOTELS.. .  193.  24.  0 .  0 385.  
017 BUSINESS SERVICE 194.  24.  0 .  0 387.  
016 CONSTRUCTION.. . .  1C56.  132.  0 .  0 2117.  
019 TRANSPORTATION..  1253.  157.  0 .  0  2506.  
02 0 WHOLESALING 2609.  0 .0 0 .  0 2609.  
021 UTILITIES. . . . . . .  136.  26.  A 616.  
022 MAIL ORDER HOUSE 1427948,  0 ,0  0 .  0 142 794 8 .  
023 DIRECT SELLING..  1707834.  0 .0  c .  0 1707834.  
024 VENDING MACHINES 186187.  23273.  c .  0 372374.  
02 5 D E P A R T M E N T  S T O R E  12582248.  0 .0 0 .  0 12562246.  
026 VARIETY STORES..  1129632.  2423S7.  0 .  0  3 06 880 4 .  
027 GROCERY STORES..  16241110.  3492951.  0 .  0 44184704.  
028 MEAT FISH MARKET 231241.  49733.  0 .  0  62910 2 .  
02 9 C O N F E C T  l O N E R S . . .  75877.  16319.  c .  C 206426.  
0 3  0  DAIRY PRODUCTS..  88581.  19C51.  0 .  0  240988.  
03 1  RETAIL BAKERIES.  194499.  41831.  0 .  0 529143.  
032 OTHER FOQO STtJRE 296851.  64273.  0 .  0  613036.  
033 FRAN MOTOR VEHIC 924615 5 .  1862601.  c .  0 24148560.  
034 USED MOTOR VEHIC 1311921,  0 .0 0 .  0 1311921.  
035 AUTO ACCESORIES.  876435,  176573.  0 .  0  2289020.  
036 OTHER AUTU STORE 220887.  4450 2 .  0 .  0 57690C. 
03 7 SERVICE STATIONS 4761005.  591557.  57548 . 1363(91 6 .  
038 MENS CLOTHING.. .  792636,  170084.  0 .  0  2 153306.  
03S W O M E N S  R E A C Y T O k E  912328,  195767.  0 .  0  2478465.  
0  40 WON ENS ACCESORIE 109659.  23531.  c .  c  297905.  
U41 
042 
04 4 
04 5 
Ù46 
047 
04 
04 V 
050 
OBI 
052 
05 3 
054 
055 
056 
057 
058 
059 
06 C 
061 
062 
C6 3 
064 
06 5 
066 
067 
C6 8 
069 
07 C 
071 
072 
C73 
074 
075 
07 6 
077 
078 
07 9 
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StCTlA CENTRAL SERVICE LOCAL TOTAL 
CITY CENTER CfNTEi? tA 
CHILDREN S kEAR..  7 0  7 4 1 .  15IÊC.  C.C 192179 
FAMILY CLGTHING. 543489.  1  1 6 6 2 2 .  C.t  1 4 7 6 4 0  4  
SHOE STORES 60 4y41 •  129808.  0 . 0  1 6 4 3 4 0  6  
FURRIERS 75955.  C . C  0 . 0  75955 
FURNITURE Z17263C. 467486.  0 . 0  5912721 
FLCCR CCVhRING,^ 462257.  y9455.  0 . 0  125 789 5 
DRAPERY CURTAINS c . o  0 . 0  111343 
r *  » » t M  <» i C  
V  1  1  &  l \  V J  i  S Î  O  t  •  •  •  •  151H 01 - C I  G U= 0 151 I]0 P 
FURNISHINGS JCDUL. 0 « 0 0.0 J 6 B 0 1 
API 'LI  ANCfcS 109H0/3. 2J61UL. 0. 0 2 9 W E C y 4  
RAO 1 0  TELEVISION 42^6yy.  90942.  C.C 115C223 
MUSIC STORES.. . .  363885.  77967.  0 . 0  987622 
EATING PLACES,, .  792011.  0 .  c 10018690 
ORINKING PLACES. 1182460.  2 54310- 0.0 321694C 
DRUG FRCP STORES 2064367.  442972.  0 .0 5608143 
LIQUOR STORES.. .  1175977.  2529 16.  O.C 3199303 
ANTIQUE 2ND HAND 20a028.  44725.  0 .0 565829 
HOOK SlCRtS 16C351.  33680.  C.C 429783 
STATIONERY STORE 75568.  16215.  0 .0  20 5290 
SPORTING G CCDS..  206443.  43361 .  0 .0 55 3329 
ÛICYCLE SHOPS.. .  7C594.  0 . 0  0.0 70594 
GARDEN SUPPLIES.  2146437,  450833.  C.C 5753098 
JEWELRY STORES..  348882.  74863.  0 . 0  947786 
FLORISTS 17 399 6 .  37336.  0 . 0  472685 
CIGAR STORES.. . .  136473.  O.O 0 .0 136473 
NEW STANDS 161080.  c .o 0 . 0  161C8C 
PHOTO SUPPLY.. . .  144270.  0 . 0  0 . 0  144270 
GIFT NOVELTY.. . .  54213.  11633.  0 . 0  147277 
OPTICAL GOODS.. .  186614.  36042. 0 .  0  47496 2 
MISC RETAIL 1611469.  345739.  0 . 0  4377783 
LAUNDRIES 217395.  46649.  0 .0  59 .58 5 
SELF SERV LAUNUR 93911.  20151.  C . o  255122 
CLFANING DYEING. 282059.  60524.  C.o 766253 
RUG CLEANING.. . .  1523C.  0 . 0  C.C 1523 0 
PHOTO STUDIOS.. .  129744.  27841.  0 .0  352469 
l iEAUTY SHOPS.. . .  40799 3.  87547.  0 .0  1108370 
DARCER SHOPS.. . .  244121.  52383.  0 .0  663189 
SHOE REPAIR 47754.  10247.  O.C 129730 
FUNERAL SERVICE.  454709.  0.0 0 . 0  454709 
00 1 
082 
08; 
084 
U8b 
086 
w 87 
U ij rj 
0 M "v 
09 0 
0 9 1  
092 
093 
094 
095 
096 
097 
096 
099 
1 0 0  
101  
102 
103 
104 
105 
106 
10 7 
108 
109 
110 
1 1 1  
1 1 2  
11 3 
114 
115 
1 1 6  
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SEC1UR CENTRAL SERVICE LOCAL TOTAL 
CITY CENTER CtNTEK AREA 
Mise PbKS SRVS..  34001.  7296.  C.  0 92362.  
AUTt]  13CLY REPAIR 185248.  37321.  0 .0  483819.  
BATTtRY IGNITION 5 7050. 0.0 c.c 57350.  
UAUIATtR K EPA IK.  49 620.  0 .0 0.0 4 982 C.  
TIRE RETREADING. 17695 5. c.o 0.0 176955.  
PAINT ShCPS.. . , ;  @2486.  0,0 O.C 82486.  
ùEi \bKAL AUTG RI  P 491950.  99112.  0 . 0 1284846.  
T r ' Â il?,, r> i- i> A 1 • > 
"1 i ) KJ \ ^ t i\ f, 1 m * ' \ y c c 0 7 - 14 104:  I )  T C 0 .  
HAD Hi  TV Ri-PAIU.  j40 631 .  73287.  0. 0 9269<7.  
HLIjCTIUC lU PAIP. 142245.  306 04 .  0.0 3870/9.  
WATCH KtPAIK. . . .  32975.  0 .  c C.  0  32 9 7 5 .  
FURNITURE REPAIR 100713.  216 70.  c.c 274075.  
MOVIE THEATERS.,  344907.  72443.  0 .0 924456.  
DANCE HALLS 61231.  12861.  0. 0 164118.  
ORCHESTRAS 59450.  12487.  0 .0  159344.  
iJQWLING RILLIARO 510925.  1C7313.  0 .0  1369432.  
COMMERCIAL SPORT 121226.  0 .0  0.0 12122 6 .  
SKATING RINKS.. .  34863.  C.G 0.0 34863.  
Gf)L F CLUi3S 84699.  0 .0  O.C 84699.  
RECREATION 296063.  62184.  0 .0 793537.  
MEDICAL DCCTGRS. 2226225.  429923.  0 .0 5 66609 3 .  
CENflSTS. . . . . . . .  741199.  143153.  c.c 1886466.  
OSTECPATHS 50 3058.  O.C 0 .0 50 3058.  
CHIRUPRACTGRS.. .  343846.  0 .0  c.c 34384 6 .  
LEGAL SERVICES..  451865.  82312.  0 .0  1110359.  
FIN INS REAL EST 7012653.  1277424.  0 .0 17232048.  
GENERAL AOMINIST 2474357.  C. U 0 .0  247435 7.  
POLICE FIRE 697341.  97591.  11555.  2210034.  
SCHOOLS 7818852.  2C426 03.  0 .0 24159696.  
COLLEGES 2735325.  0 .0  0.  0 2735325.  
VCCATICNAL SCHLiG 181222.  0 .0 0.0 181222.  
RECREATION LIBRA 194731.  27252.  3227.  645072.  
RUAUS 6525408.  6 15676.  0 .0  13C5C817.  
WELFARE 2174909.  271864.  0 .0 4349819.  
HOSPITALS 3707462.  0 .  0 0 .0  3 707462.  
FEDERAL GOVERN..  875.  0 .0 0 .0 875.  
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lMPLUYMÉNT 6Y  IXCUPATILN ,  S( - "X  ANC RÉ6 IGN FCR RUN 5  
OCCUPATICk  C tNTRAL  SERVICE LÙCf lL  fÀRH iNG TOTAL  
C ITY  CENTER CENTER AREA AK fcÀ  
PROFESSIONS MEN 9  36 .  103 .  1 .  0 .0  18  14  
MANAGERS PEN 1641 .  194 .  b .  144 .  15222  
CLERICAL  WCRK MEN 9  16 .  76 .  1 .  L .U  16  2 /  
SALES WURK MEN 10C6 .  113 .  4 .  0 .0  2224  
CRAFTSMEN MEN 1786 ,  271 .  11 .  0 .  0  4723  
uPERATIVES ME. \  13  02 .  257 .  5 .  0.  0  4  7 0  I  
" f i.ii 1 1 >1^ V Ï  o i: l> * 4 V* ^. r* V » t s « \ 1 76C =  S I :  0.  C .  0  1521 
i .A i i î jREKS r z 2 *  1  u  \  .  1 .  C.  t /  I 6uv  
PRCFE SSinri s brMFN 9^3 .  1  L1  .  L.  0  .  0 1 /6  7  
MANAGERS V /L . ' IEN  %u2. 34 .  C.  c .  c  :3  D  u  
CLERICAL  kCRK WOMEN 2027 .  215 .  Z  m  0 .0  3964  
SALES HUHK WOMEN 747 .  123 .  2 .  c .o  1909  
CRAFTSMEN WOMEN 47 .  6.  C.  c .c  122  
OPERATIVES WOMEN 321 .  6C .  c .  c .o  818  
SERVICE WORK WOMEN 1442 .  2C7 .  c .  c .c  3113  
LASCRERS kCMEN 22 .  5 .  c .  0 .0  62 .  
TOTAL  MEN EPPLCYEU 9069 .  1210 .  2S .  144 .  3  2497 .  
TOTAL  WOMEN EMPLOYED 5821 .  752 .  7 .  0 .0  12323 ,  
TOTAL  E fPLCYKENT 14891 .  1962 .  36 .  144 .  44819 ,  
NUMBER UF-  F IRMS BY INDUSTRY ANC SU13AREA FOR RUN 5  
SECTOR CENTRAL  SERVICE LOCAL  TOTAL  
C ITY  CENTER CENTER AREA 
002  MEAT PACKING. . . .  1  1  0  9  
003  POULTRY PROCESS.  1  0  0  1  
004  DA IRY PROCESS. . .  1  1  0  9  
005  EGG HANDLING. . . .  1  1  c  9  
006  GRAIN  ELEVATORS.  3  3  0  27  
007  O ILSEED PROCESS.  1  0  0  1  
008  MACHINERY 4  4  0  36  
009  HARDWARE 2  2  0  18  
010  MACHINERY REPAIR  1  1  1  81  
O i l  FEED SEED FERT. .  1  1  1  Ê1  
012  FUEL  DEALERS. . . .  3  3  0  27  
013  L IVESTOCK PRODUC 1  1  0  9  
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SECTOR C E N T R A L  S E R V I C E  L O C A L  T O T A L  
C I T Y  C t N T f c K  t t i s i T f c R  A i s  c A  
02  5  nEPAKTMENl  STURE 1  0  0  I  
026  VARIETY STCRES. ,  1  1  0  9  
027  GKUCEKY 5  T  OK  ES  .  .  9 1  0  17  
028  fEAF  F ISH MARKET 1 1 0  y  
02  9  CUNFECTIUNEKS.  .  .  1  1  0  9 
030  DAIRY PPUUUCTS,=  I  1  0  Ç 
03  1  DETAIL  OAKERIES .  
> r t  i  i  i )  a ,  r  ç  T(  i r . i  c  I  
1  0  
1 n 
I ?  
y \ ' v i ' 1  ii ' . 1 \ ( v ki * s t t > 
03 - i  !  KAN ML IUX  V l iH IC  3 1 i j  i l  
L34  USLO VLHIC  1  0  0  1  
03  5  AU TU  ACCEbUK lES .  I  1  L  ') 
036  OTHER AUTU STORE 1  1  0  5 
037  SERVICE STAT IONS 28  3  I  124  
03H MENS CLOTHING. . .  2  1  C 10  
03  9  WUMENS PEADYTOWE 3  1  0  11  
04C WOM ENS ACCES CRIE  I  1  c  9 
041  CHILURENS WEAK. .  1  1  0  9 
04  2  FAMILY  CLCTHING.  1  I  0 9 
043  SHOE STORES 1 1 0  9  
044  FURRIERS 1  0  0  i  
045  FURNITURE 4  1  0  12  
040  FLUOR COVERING. .  2  I  0 10  
047  DRAPERY CURTAINS 1 0  0  1  
048  CHINA GLASS I  0 0  1  
049  FURNISHINGS 1  C 0  1  
050  APPL IANCES 2  1  0  10  
051  RAO l i t  TELEVIS ION 3  I  0 11  
052  MUS IC  STORES. . . .  I  1  0  9 
053  EAT ING PLACES. . .  27  5  0  67 
054  DRINKING PLACES.  5  1 c  13  
05 5 DRUG PROP STORES 5  1  0  13  
056  L IQUOR STORES. . .  6 1  0  16 
057  ANTIQUE 2ND HAND 2 1  0  10  
05 8 i i i iCK STCRES 1  1  0  9 
05  S  STAT ION FRY STORE 1  I  c 9 
060 SPORTING GOODS..  i  1  0  9 
06  I  BICYCLE SHCPS. . .  I  0 0  1  
062 GARDEN SUPPLIES.  2  1  0  10  
063 JEWELRY STCRES..  2  I  G 10  
064  FLORISTS 1  I  0 9  
06 5 CIGAR STORES.. . .  1  C 0  1  
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bCCTC 'H  CENTRAL  SERVICE LOCAL  TOTAL  
C ITY  CENTER CENTER AREA 
U6 t  NEW STANDS 1  C C  1  
067  H  H I  TU SUPPLY. . . .  1  0  C 1  
06  3  G IFT  NCVFLTY. . . .  I  1  0  S 
069  OPT ICAL  GÛCOS. .  .  1  1  0  9  
070 MISC RETAIL  iC  2  0  26  
071  LAU 1  c  9  
U7Z i ) t LH  SLKV LAUNOK b  1  U 1 :5  
V  f  )  UUnMiM l lN I J  I JTU l lNV i .  1  , j  IC  
074  KUG CLEANING L  0  (J  I  
L7b PHUTU S lUU lU l i .   .  2 1  f j  in 
U76  [JEAUTY SHOPS. . . .  14  2  c  3  H  
0  77  BARBER SHOPS. . . .  16  3  0  4Ù  
078  SHUE REPAIR . . . . .  2  1  0  10  
079  FUNERAL  SERVICE.  4  0  0  4  
Û8C STORAGE PRESSING 2  1  0  10  
081  M ise  PERS SRVS. .  1  1  c  9  
082  AUTC BCÛY REPAIR  2  1  0  10  
083  BATTERY IGNIT ION 1  0  c  ] 
084  RADIATCB REPAIR ,  1  0  0  1  
085  T IRE  RETREADING.  1  0  0  1  
086  PA INT  SHOPS 1  0  0  1  
08  7  GENERAL  AUTL  REP 15  3  0  39 
088  M ise  AUTO REPAIR  1  1  0  9  
08S  RADIO TV  REPAIR .  5  1  0  13  
090  ELECTRIC  REPAIR .  1  0  10  
091  WATCH REPAIR . . . .  1  0  0  1  
092  FURNITURE REPAIR  1  1  0  9  
093  MOVIE  IHEATERS. .  1  1  0  9  
09  4  DANCE FALLS  1  1  0  9  
09  5  ORCHESTRAS 1  1  G 9  
096  BOWLING B ILL IARD 3  1  0  11  
097  COMMERCIAL  SPORT 4  0  c  4  
C98 SKATING R INKS. . .  1  c  c  1  
099  GULF  CLUBS 1  0  c  1  
LOO RECREATION 2  1  0  10  
10  1  MEDICAL  DCCTCRS.  10  2  0  26  
102  DENTISTS 8  1  0  16  
103  OSTEOPATHS 2  0  0  2  
104  CHIROPRACTORS. . .  3  0  0  3  
105  LEGAL  SERVICES. .  2  1  0  10  
106  F IN  INS  REAL  FST  12  2  0  28  
292 
CONSUMING UNITS  [ ÎY  INCCNC AND SUBAr tEA  FOR RUN 5  
IMCCMF f . i -NTRAt  SERVICE LOCAL  FARMING TOTAL  
C ITY  CENTER CENTER AREA AREA 
30 CC 5553. 285. 37.  c.o 10514. 
35 CC 0.0  O.C 0.0 0.0 0.0 
4000 1075. 239. O.c c.o 2987. 
45 LC o.c O .C  0.0  0.0 C.C  
i>OCC 1417# "1 T :  3 .  c.o 3497. 
hhCU 4t) 0 .  93 .  1 .  C . 0  1276 .  
? 70 4 oO ( , v ;  • t t  c  .  C 1 .  * /  0  
bjllO 0  .0 o.c o . c  c.u 0. 0 
70  CO 3210 .  622 .  21 .  144. 21 .362  .  
7500  •"JHl .  166  .  O.c  G.U 2309  .  
001)0 3.  O.C o.c 0 .0 3.  
i :50C 0.0 G*C 0.0  0 ,0 0,0 
9000 o.c O.C o.c 0.0 0. 0 
95CC 3. 0. C o.c 0.0 3 .  
l uOOO 480.  16 .  o.c  0.0 608 .  
10500 0 .0  O .C  o.c 0 .0  0 .  G 
11000 91.  4 .  0.0 0.0 123. 
115C0 21Ç.  10. 0.0 0 .0  299 .  
iZOCO 1355. 66  .  o .c  0.0 1883.  
12500 114. 5.  0 .0  0.0 154. 
130CC 354. 20 .  0.0  0 .  0 514. 
135CC 84.  2. 0.0 0.0 100.  
140 CC 48 6 .  3C. 0.0 0.0 726 .  
14500 215.  11.  o.c C.o 303.  
150CC 202. 8.  0 . 0  0.0 266 .  
155CC 0 .0 0.  C o . c  0.0 0.0 
160C0 O.C O.C 0 .0  0.0 0 .  0  
165CG 0 . 0  O.C 0 .0 0.0 0.0 
17000 C.Û 0 . 0  o.c  0.0 0. 0 
175CC o.c  O.C 0 .0 0.0 0 .0  
100  CO o.c O.C o . c  0.0 0 .0  
185  C O  0  .c o.c o.c U . 0  0 .  C 
190Ct  0 .0  0 .0 0 . 0  0 .0 0 .0  
19 500 o.c O.C o.c 0.0 C. c 
2C0C0  0.0 0  . 0  0.0 0.0 0 .  G 
205 CO o .c  0 -0  0. c 0.0 O.C 
21010 O.C O.C 0 .0  0.0 0 .  0  
215CC 0 . 0  0.0 o.c  C .o 0.  0 
220CC 0  . 0  C. c  0.  0 0 .0 0. G 
225L0  0 .0  O.G o.c  O.G 0. 0 
230 CC o .c  0.0 0 .0 0.0 O .C  
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MALE OEMUGRAPHIC DATA BY SUBAREA FGR RtN 6 
ITFM CENTRA! SERVICE LOCAL FARMING TOTAL 
CITY CENTER CENTER AREA AREA 
01 18-21 PERSO ^ S 1801- 51.  6 .  C.O 2633.  
02 18-21 VLC SCHOOL 434.  C.O 0 .0 O.C 434.  
03 18-21 CCLLEGE 1053.  o.c 0 .0 0.0 1053.  
04 in-21 NCN SCHOOL 313.  51 = 6 « 0 1145.  
05 la-21 MARRIED 135.  2 2 .  1 ^ c.c 496,  
m 1 *  1 » ^  15- r .  r  33 S-uo i n — i  ri  «r \  r  v r i  & n  '  
07 iy-2 I  MAR WO DHL 44.  7 .  1 .  0 ,  0  I  60.  
08 18-2 I  UKAR N-SCH 178.  29.  3 .  0 .0 650.  
09 22-6 4 PERSONS 6966.  1083.  6  4.  72.  26061.  
10 22-64 MARRIED 5856.  908.  53.  60.  21846.  
11 22-64 MAR W CHILD 3963.  614.  36- 41.  14782.  
12 22-64 MAR WO CHIL 1894.  294.  17.  20.  7064.  
13 22-64 UNMARRIED 1130.  175.  10.  12.  4215.  
14 22-64 UNM W CHILD 41.  6 .  0 .  0 .  153.  
15 22-64 UNK WD CHIL 1089.  169.  IC.  11.  4062.  
16 65+ PERSONS 1571.  257.  3C.  C.O 574 9 .  
17 É5+ MARK IcO 974.  159.  16.  C.  0  3562.  
18 65+ UNMARRIEÛ 596.  98.  11.  C.O 2187.  
19 TOTA L HARRIED 6966.  1089.  74.  60.  25904.  
20 TOTAL WITH CHILD 4095.  6  36.  36.  41.  15270.  
21 TOTAL ADULTS 10358.  1391.  99.  72.  34443.  
22 TOTAL EKPLOYMENT 72 96.  1131.  66.  72.  26958.  
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FEMALE DEMCGRAPHIC  DATA BY  SUBAREA FUR RUN 6  
IT  EM CENTRAL  SERVICE LOCAL  FARMING TOTAL  
C ITY  CENTER CENTER AREA AREA 
01  i d -21  PERSONS 1682 .  8« .  7 .  t .O  2879 .  
02  13 -21  VCC SCHOOL 781 ,  0 .0  0 .0  0 .0  / 61 .  
03  l J -21  C ILLEGF 436 .  0 .0  0 .0  0 .0  436 .  
04  le i—2  1  NCN s en  LID L  465 .  86 .  7 .  0  =  0  1662 .  
Ob  lU -21  MARKÏ  f cC  135 .  22 .  3 .  C .  0  49  6 .  
i f ! - /  i  rÀR W CH ILu  v2  .  1  V .  < # .  C 33  5^  
L /  i r t  —i *  i  MAR Wb CHiL  44 .  7 .  I .  c . c  16C .  
0  6  l î l - 21  U^AR K -SCH 329 .  65 .  4 .  c .  c  1166 .  
C5  22 -64  PERSONS « ' 316 .  1195 .  72 .  60 .  26955 .  
10  22—64  MARRIED 5856 .  908 .  53 .  60 .  21846 .  
11  22—64  MAR W CH ILD  3963^  614»  36 .  41 .  14702 .  
12  22 -6  4  MAR WO CHIL  1894 .  294 .  17 .  20 .  7064 .  
13  22 -64  UNMARRIED 1459 .  266 .  19 .  C .  ( J  S109 .  
14  22 -64  UhK  W CH ILD  216 .  35 .  4 .  0 .0  790 .  
15  22 -64  UNM WO CHIL  1184 .  193 .  22 .  c . c  4319 .  
16  65+  PERSONS 1908 .  312 .  36 .  0 .0  702  8 .  
17  65+  MARRIED 974 .  159 .  18 .  0 .0  3562 .  
18  65+  UNMARRIED 934 .  153 .  18 .  0 .  0  3466 .  
19  TOTAL  MARRIED 6966 .  1089 .  74 .  60  .  25904 .  
20  TOTAL  WITH CHILD  42  71 .  665 .  42 - 41 .  15907 .  
21  TOTAL  ACULT  S  1C9C5 .  1595 .  115 .  60 .  36862 .  
22  TOTAL  EMPLOYMENT 4065 .  560 .  23 .  C .C  10205 .  
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OUTPUT BY  INDUSTRY AND SUBARÊA FOH RUN 6  
SECTOR CENTRAL  
C ITY  
SERV ICE  
CENTER 
LOCAL  
CENTER 
TOTAL  
AREA 
00  2  MEAT PACKING. . . .  30595296 .  30595296 .  0 .0  275357696 .  
003  POULTRY PROCESS.  9931896 .  C .O  0 .0  9931896 .  
004  DAIRY PROCESS. . .  4832784 .  4832784 .  O .C  43495056 .  
005  EGG HANDLING. . . .  1522152 .  1522152 .  0 .0  13699368 .  
00 0 GRAIN  ELEVATORS.  815112 .  815112 .  815112 - 6602406  4 .  
00 7  O ILSEED PROCESS.  b272126C.  0 .0  0 .0  52  7212  G C .  
OUÎ . '  MALHINt MY. 755160 .  Ï  b  c  1  c  C .  r'  .V  o  I  G 0  •  61410960 .  
009  H A R D W A R E . . ,  203544 .  2C3544 .  203544 .  16487064 .  
QIC MACHINERY REPAIR  230904  .  230904 .  230904 .  1870  3216 .  
O i l  FEED SEED PERT. .  2818800 .  2818800 .28  18800 .  2283228CC.  
012  FUEL  DEALERS. . . .  145152C- 145152C.  C .O  13C6368C.  
013  L IVESTOCK PRCDUC 986904 .  966904a  0 .0  8682136 .  
014  MANUFACTURING. . .  0 . 0  0 .0  0 .0  0 .0  
015  LUMBER EL  EC SUPP 136 .  17 .  C .  C  273 .  
016  HOTELS MOTELS. . .  158 .  20 .  0 .0  316 .  
U17  BUSINESS SERVICE 159 .  20 .  C .O  318 .  
018  CONSTRUCTION. . . .  868 .  109 .  0 .0  173  6 .  
C IS  TRANSPCRTATION. .  1028 .  128 .  0 .0  205  5 .  
020  WHOLESAL ING 214C.  0 .0  C .C  2140 .  
021  UT IL IT IES  146 .  22 .  3 .  50  5 .  
022  MAIL  ORDER HOUSE 147  7440 .  C .O  0 .0  1477440 .  
02  3  D IRECT SELL ING.   1661235 .  C .O  0 .0  1681235 .  
024  VENDING MACHINES 168844 .  211C6 .  0 .0  337689 .  
025  DEPARTMENT STORE 1279456C.  0 .0  0 .0  1279456C.  
026  VARIETY STORES. .  1089570 .  251467 .  0 .0  310130  6 .  
027  GROCERY STORES. .  14027072 .  3202240 .  0 .0  39644976 .  
026  MEAT F ISH MARKET 199717 .  45593 .  O .C 564465 .  
029  CONFECT lONERS. . .  65533 .  14961 .  0 .0  185217 .  
03C  DAIRY PRODUCTS.   216228 .  0 .0  0 .0  21622  6 .  
031  RETAIL  BAKERIES .  167984 .  38349 .  C. c 474777 .  
032  OTHER FOOD STORE 25  8110 .  58924 .  0 .0  729503 .  
033  FRAN MOTOR VEHIC  11928327 .  27C7196 .  0 .0  33585888 .  
034  USED MOTOR VEHIC  i e24624 .  0 .0  C.C 1824624 .  
035  AUTC ACCESORIES.  1130675 .  2  56613 .  O .C  3  182576 .  
036  OTHER AUTO STORE £02355 .  0 .0  C .C  802355 .  
03  7  SERVICE STAT IONS 6736036 .  1528779 .  0 .0  18966272 .  
038  MENS CLOTHING. . .  764526 .  176449 .  0 .0  2176113 .  
03  9  WOMENS READYTOWE 679973 .  203093 .  0 .0  2504718 .  
040  WOMEKS ACCESCRIE  105770 .  24411 .  C.C 30  106C.  
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SFCTCR CtNTRAL SERVICE LOCAL TOTAL 
CITY  CENTER CENTER AREA 
041  CHILDRtNS kLAR. .  68233 .  15748 .  0 ,  0  19  4215 .  
042  FAMILY  CLOTHING.  1492102 .  0 .0  0 ,  0  1492102 .  
043  SHOE STORES. . . . .  583487 ,  124666 .  0 .  0  1660814 .  
044  FURR lERS 76760 .  O .C  C .  c  76760 .  
045  FURNITURE 1977303 .  454257 .  0 .  0  5611359 .  
046  rLL lGR CCVcRING. .  420660 .  9664C.  0 *  G 119  376  2 .  
04  7  DRAPERY CURTAINS 1Û5668 .  C .O  0 .  0  iQ56o£ .  
U4»S  v .h lN 'À  GLASS. . * * *  14407u .  c .  c  c .  1  / t  A  ^  7  Q ^  
U4 5  FURNISHINGS 35002 .  0 .0  0 .  0  35002 .  
050  APPL IANCES ^9  9  261 .  229566 .  G. 0  2835786 .  
05  1  RADIO TELEVIS ION 304652 .  88368  .  0 .  0  1191598 .  
052  MUSIC  STORES. . . .  34418C.  79143 .  0 .  0  977323 .  
053  EAT ING PLACES. . .  3180576 ,  726094 .  0 .  c  8989327 .  
054  DRINKING PLACES.  1021264 .  233144 .  0 .  0  2886417 .  
055  DRUG PROP STORES 1991156 .  459549 .  0 .  G 5  66  754  5 .  
056  L IQUOR STORES. . .  1015665 .  231866 .  0 .  0  2670593 .  
057  ANTIQUE 2ND HAND 192412 .  442  62 .  0 .  0  546507 .  
05  8  BOOK STORES 509518 .  0 .0  0 .  0  509518 .  
05  S  STAT IONERY STORE 207465 ,  C .O  0 .  0  20746  5 .  
UBC SPORTING GOODS. .  230482 .  53187 .  C .  C  655977 .  
061  B ICYCLE SHOPS. . .  83691 .  0 .0  0 .  G 83691 .  
062  GARDEN SUPPL IES .  2396380 .  552997 .  0 .  0  6820358 ,  
063  JEWELRY STORES. .  336509 .  77664 .  0 .  0  95782  5 .  
064  F  LORISTS. . . . . . . .  167826 .  38733 .  G .  0  477692 .  
065  C IGAR STORES. . . .  122451 .  0 .0  c .  C 122451 ,  
066  NEW STANDS 67096 .  15483 .  0 .  0  190962 ,  
067  PHOTO SUPPLY. . . .  145798 ,  C .O  0 .  0  145798 .  
068  G IFT  NOVELTY. . . .  5229C.  12068 .  0 .  0  148836 .  
069  OPTICAL  GCCDS. . .  267407 ,  59362 .  0 .  0  74246  7 ,  
07  C M ISC RETAIL  155432C.  358729 .  0 .  0  4424153 ,  
071  LAUNDRIES 209686 .  48394 .  0 .  0  59  6841 ,  
07  2  SELF  SERV LAUNDR 90580 .  20905 .  0 .  0  257824 ,  
073  CLEANING DYEING.  272056 .  62789 .  0 .  0  774369 ,  
074  RUG CLEANING. . . .  15392 .  0 .0  0 .  0  15392 ,  
075  PHOTO STUDIOS. . .  125143 .  28882 .  0 .  0  356202 ,  
076  BEAUTY SHOPS. . . .  393524 .  9G823 .  c .  G 1120110 ,  
077  BARBER SHOPS. . . .  23  5463 .  54344 .  0 .  0  670213 ,  
076  SHOE REPAIR  46060 .  10630 .  0 .  0  131104 ,  
079  FUNERAL  SERVICE.  811971 .  0 .0  c .  0  811971 ,  
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SECTOR CENTRAL SERVICE LOCAL TOTAL 
CITY CENTER C EN T tK AREA 
081 Mise PÉBS SKVS..  32795.  7569.  C.O 93 34/ .  
082 AUTU BCDY REPAIR 236985.  54239.  0 .0  672898.  
08 3 8ATTEKY IGMTIUN 8'J457.  0 .0  C.  C 0045 7 .  
084 RADIATCK REPAIR.  69289.  0 .0  0 .0 6528?.  
085 TIRE RETREADING. 246109.  0 .  c 0 .  0  246109.  
086 PAINT SHOPS-. . . .  114722.  0 .0  0.0 114722.  
087 GENERAL AUTL REP («3465 8  .  144039.  C.  0  1786967.  
vo H f « # (  /  »"T f  '  t  k f ."  r>  A f  '>  n i  O V# nVilVJ (\* r m * o r  31 5 .  2C497,  0=<:  754296.  
089 RAD IG IV REPAIR.  %99 78.  IIZIU U. L 87968 3.  
090 ELECTRIC REPAIR.  129445.  29738.  0 .0  36 7350.  
091 WAT CH REPAIR. . . .  33324.  0 .0  0 .0 33324.  
092 FURNITURE REPAIR 9 1655.  21056.  0 .0  26C106.  
093 MOVIE THEATERS..  385070.  88860.  0 .0  1095952.  
09 4 UANCE HALLS.. . . .  68361 .  15775.  0 .0  194564.  
09 5 ORCHESTRAS 66373.  15316.  0 .0  188904.  
C96 BOWLING BILLIARD 570420.  131632.  0 .0  1623476.  
09 7 COMMERCIAL SPORT 50495.  11652.  0 .0  143714.  
096 SKATING RINKS.. .  41331.  0 .0  0 .0 41331.  
099 GOL F CLUBS 100412.  0 .0  0. c 100412.  
100 RECREATION 330538.  76276.  0 .0  94 0747.  
101 MEDICAL COCTORS. 3190057.  7C84C7.  0 .0  8657315.  
102 DENTISTS. . . . . . . .  1062096.  235857.  o.c  2948951.  
103 OSTEOPATHS 786387.  0.0 0.0 786387.  
10 4 CHIROPRACTORS.. .  537504.  0 .0  C.O 537504.  
105 LEGAL SERVICES..  729446.  156664.  0 .0  1 982759.  
106 FIN INS REAL EST 11320523.  2431326.  0 .0  30771120.  
107 GENERAL ADKINIST 202 9486.  C.O 0 .0 2C2 9486.  
108 POLICE FIRE 548748.  23273.  9441.  1894706.  
109 SCHOOLS 6193C78.  17C2116.  C.C 19810016.  
110 COLLEGES 1737735.  0 .0  0 .0 1737735.  
111 VOCATILNAL SCHOÛ 172635.  u.o  0.0 172635.  
112 RECREATION LIBRA 153237.  23254.  26 36.  529093.  
113 ROADS 5352189.  669024.  C.O 10704379.  
114 WELFARE 1783877.  222985.  0 .0  3567755.  
115 HCS PITALS 3040689.  0 .0  C.O 3040889.  
116 FEDERAL OJVERN..  875.  0 .0  0 .0 875.  
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EMPLOYMENT BY  CCCUPATICN,  SEX ANC KEGICK FCR RUN 6  
OCCUPATICN CENTRAL  SERVICE LOG AL  FARMING TOTAL  
C ITY  CENTER CENTER AREA AREA 
HRUFLSSIONS MtN  6  24 .  76 .  1 .  0 .0  1341 .  
MANAGERS KEN 1302 .  161 .  14 .  72 .  9442 .  
CLERICAL  Wt 'RK  MEN 730 .  68 .  2 .  C .O  1432 .  
SALES WORK MEN 818 .  94 .  13 .  c .o  2510 .  
CRAFTSMEN MEN 1481 .  20 .  0 .0  4953 .  
OPERATIVES MEN I 2Û1 .  306 .  11 .  0 .0  447  1 .  
oL l ^V lC l  WUÙK ' Ï  31  i  fc6  Î  1 .  0 -  J  
LAHCkERS KEN 6  09 .  UU .  j .  c . o  168  a .  
PRCF i -SS ICNS WCMLN 5  34 .  6  3 .  C .  0 .0  10b4 ,  
MANAGERS WLHEN '  189 .  23 .  2 .  0 .  0  491 .  
CLERICAL  WURK kCMEN 15  74 .  160 .  7 .  C .  0  3550 .  
SALES WORK WOMEN 5C6 .  66 .  11. 0 .0  1860 .  
CRAFTSMEN WOMEN 37 .  7 .  1 .  c .o  128 .  
OPERATIVES WOMEN zee .  72 .  1 .  O .J  933 .  
SERVICE WORK WOMEN 917 .  14  1 .  1 .  C .  0  2114 .  
LABORERS WOMEN 20 .  6 .  0 .  C .O  74 .  
TOTAL  MEN EMPLCYEÛ 7296 .  1131 .  66 .  72 .  26958 .  
TOTAL  WOMEN EMPLOYED 4065 .  560 .  23 .  C .  0  10205 .  
TOTAL  EKPLCYMtNT  11361 .  1691 .  90 .  72 .  37163 .  
NUMBER OF F IRMS 8Y  IN04JSTRY A N D  SUBAREA FOR R U N  6  
SECTOR CENTRAL  SFRV ICO LOCAL  TOTAL  
C ITY  CENTER CENTER AREA 
002  MEAT PACKING. . . .  1  1  0  9  
003  POULTRY PROCESS.  4  0  0  4  
004  DA IRY PROCESS. . .  3  3  0  27  
005  EGG HANDLING. . . .  2  2  C  18  
006  GRAIN  ELEV/ iTCRS.  1  1  1  61  
007  O ILSEED PROCESS.  1  0  0  I  
00b  MACHINERY 1  1  1  81  
009  HARDWARE 1  1  1  81  
010  MACHINERY REPAIR  3  3  3  243  
O i l  FEEÙ SEED FERT. .  3  3  3  243  
012  FUEL  DEALERS. . . .  4  4  0  36  
013  L IVESTOCK PRODUC 4  4  0  36  
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SECTOR CENTRAL SERVICE LOCAL TOTAL 
CITY CÊ^TEK CtN f tH AREA 
02 5 DEPARTMENT STORE I  C 0 1  
026 VARIETY STORES..  1  1  0 9  
02 7 GROCERY STORES-- 7 1  0 15 
02 8 MEAT FISH fAKKET 1 1  0 9 
029 CONFECTIONERS.. .  1  1  0 9 
C3C L!AI  RY PRODLCTS..  1  0 0  1  
031 rsETAIL BAKERIES.  3 1  0  11 
CJ2 vf l lLR iCi.i;, STOdF 1 1  0  9 
Ui3 1 RAN MOTOR VLHIC 4 1 0  12 
034 USED MClClR VEHIC 2 i ;  0  2 
03 5 AUTO ACCESLKlhS.  2 I  r 10 
U36 OTHER AUTO STORE 2 0  0 2 
037 SERVICE STATIONS 39 9 0  111 
038 MENS CLOTHING.. .  1  1  0 9 
03 S WOMENS READY TOWE 3 1  0 11 
040 WOMENS ACCESCRIE 1  1  c 9  
04i  CHILDRENS WEAR..  1  1 0 9 
042 FAMILY CLCTHING. I  0 0 1  
04 3 SHOE STORES 1  1 0 9  
044 FURRIERS 1  0 0 1  
u45 FURNITURE 4 1  0 12 
046 FLOOR COVERING,.  2  1  c IC 
047 DRAPERY CURTAINS 1  0 0 1  
046 CHINA GLASS 1  0 c 1  
049 FURNISHINGS 1  0 c 1  
Û5C APPLIANCES 2 1  0 IC 
051 RADIO TELEVISION 2 1  c 10 
052 MUSIC STORES . . . .  1 1 c 9 
05 3 EATING PLACES.. .  24 5 0  64 
054 DRINKING PLACES. 4  1  c 12 
05b DRUG PREP STORES 5 1  0 13 
056 LIQUOR STORES.. .  7  1  c 15 
057 ANTUUE 2ND H ANC 2 1  0 IC  
058 tM30K S TERES 1  0 0  1  
059 STATIONERY STORE 1  0 0 1  
060 SPORTING GCODS..  1  1  0 9 
061 BICYCLE SHOPS.. .  1  c 0  1  
062 GARDEN SUPPLIES.  2  1  0 10 
063 JEWELRY STORES..  2  1  0 10 
064 FLORISTS 1  1 0  9 
065 CIGAR STORES.. . .  1  0 0 I  
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SE-CTCk CLNTKAL 
CITY 
U66 ^L-WSTA^DS 1 
06 7 PHOTO SUPPLY.. .  .  1 
UbH GIFT NCVILTY 1  
06 9 OPTICAL GOCDS.. .  2  
070 Mise RETAIL IC 
07 1  LAUt^URIES i  
07 2 SELF 3ERV LAUNUR 5 
u73 L LI .  Ar  (  r  ( j  1 /Yi  Imw, 2 
074 KUG CLFAMING.. . .  1  
071-  PHUTL STUUIOS.. .  i  
07 6 LEAUTY SHOPS.. . .  13 
07 7 l 'ARBER SHOPS.. . .  15 
U7b SHOE REPAIR, , , ,  .  2 
C79 FUNERAL SERVICE.  7 
060 STORAGE PRESSING Z 
081 Mise PERS SRVS..  1  
082 AUTO BCDY REPAIR 3 
083 MATTERY IGNITION 2 
C84 RADIATCP REPAIR.  1  
08b TIKE UETREAUING. 1  
C06 PAINT SHOPS I  
06 7 GENERAL AUTL REP 19 
086 Mise AUTO REPAIR 1  
089 UADIL TV REPAIR.  4  
090 ELECTRIC REPAIR.  1  
091 WATCH REPAIR. . . .  1  
09 2 FURNITURE REPAIR 1  
093 MOVIE THEATERS..  1  
094 DANCE FALLS 1  
095 ORCHESTRAS 1  
09 6 BOWLING BILLIARD 3 
097 COMMERCIAL SPORT 1  
09f i  SKATING RINKS.. .  1  
099 GOLF CLUPS 1  
IOC RECREATION 3 
101 MEDICAL DOCTORS. 15 
102 DENTISTS 11 
103 OSTEOPATHS 3 
104 CHIROPRACTORS.. .  5  
105 LEGAL SERVICES..  3  
106 FIN INS REAL EST 19 
SERVICE LOCAL TOTAL 
CENTER CENTER AREA 
10  9 
0 0 1  
1  0  9  
1 0  10 
2  0  26  
1 0  9 
1  0  13  
1  0  U )  
0 U 1 
1  0  s  
3 C 3 7 
3  C 39  
1  C 10  
CO  7 
I  C 10  
1  G 9  
1  0  1 1  
0 0  2  
C 0  1  
0  C 1  
0 0 1 
4  0  51  
1 0  9 
10  12 
1 0  9 
C 0  1  
1  0  9  
1  0  9  
1 0  9 
10  9 
1  C 11  
1 0  9 
C O  1 
0  C 1  
1  0 11  
2  C  39  
2  0  27  
0  0  3  
0  0  5  
1 0  1 1  
4  0  51  
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CCNSUMINb  LMTS BY INCCNt  AND SUBAREA FUR RUN 6  
INCrMb CENTRAL SERVICE LOCAL FARMING 
CITY  CENTER CENTER AREA 
45C0 4237 .  251 .  29 .  0 .0  
'yOCC 0 .0 O.c  0. c 0 .0  
55CC 0.0 0 .0 0.0 c  .0 
60CC 76t i .  143.  o.c 0 .0 
65C0 0=0 0 oO o.c c .0 
7CCC o.c o.c o.c 0 -G 
i  1 9 -!  .  16S . Ç- (1  _  0  f  _ <  V .  V i  
auuo 42  y .  9  1 .  3  .  0 .0  
H5CC 0 .0  O.C 0 .0  u  .0 
yooo 1926 .  454 .  29.  c  .0  
95C0 0 .0  o .c  0. c  0 .0  
100  GO O .C  o . c  o . c  0 -0  
10500 2798 .  472 .  59 .  72 .  
l lOCC 0.0 o .c  o . c  0 .0 
115G0  o . c  o . c  0.0 0 .0 
1201C 065.  101  .  1 .  0 .0 
12500 O.c  0 .0  0.0 0 .0  
13CCC 0. 0  o .c  0. 0  0 .0 
135LC 2.  0 .0  0  . 0  c  . c  
140CC 3.  o .c  0 .  0  0 .0  
145  CC 0 .0  o.c o .c  c  .0 
150CC 291.  17 .  o . c  0 .0  
155CC 2.  0. c  o . c  0  . 0  
16000 0 .0  o.c 0.0 c  .0  
165CC 82 .  8 .  0 .0  0 . 0  
17000  133 .  11 .  0 .0  0 . 0  
175  CC 0 .0  O.C o .c  0 . 0  
180C0 S52.  85 .  o . c  0 . 0  
18500 4S.  7 .  o .c  0  . 0  
190 00 0. 0  0 .C o .c  0 . 0  
19500  358.  46.  o .c  0 .0  
200CC 0 .0  0  . 0  0. 0  0 .0 
20500 O.C O.C 0. 0  0 . c  
21CC0  412 .  42.  o .c  0 .0 
215CC 0 .0  0 .0  0 .0  0 .0 
220  CC 0 .0  0. c  o . c  0 .0 
22500  174 .  23 .  o . c  0 .0  
230CC 0 .0  O.C 0 .0  0 . 0  
235 CO 0 .0  O.C o .c  0 . 0  
24000 96.  7 .  0 .0  0 . c  
245 CC 0 .0  O.C 0 .0  0 . 0  
TOTf l L  
AREA 
8357 . 
0.  C 
0.0 
i  S12 .  
0 .  0  
0.0 
11 H,S. 
13 71.  
0.0 
7 666 « 
0 . 0  
0 . 0  
16654.  
0 . 0  
0. c 
1545.  
0.  0 
0.  G 
2 .  
3 .  
0.  C 
427.  
2 .  
0. 0 
146 .  
221.  
0 . 0  
1632 .  
105.  
0 . 0  
725.  
0 . 0  
o .c  
748.  
0. 0 
o .c  
358.  
0.0 
0 . 0  
152.  
0 . 0  
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MALE DEMOGRAPHIC DATA BY SUBAKEA FOK RUN 7 
I r tM CENTRAL SERVICE LOCAL FARMING TOT/!L 
CITY CENTER CENTER AREA AREA 
01 18-21 PËRSG^S 3114.  114.  7 .  C.O 4516 
02 18-21 VCC SCHOOL 799.  0 .0  0 .0  0 .0 799 
03 18-21 COLLEGE 1416.  0 .0  0 .0 0.  0 1416 
04 18-21 NCN SCHOOL 900.  114.  /. 0.0 2301 
05 18-21 MARRIED 33 2 .  42.  3 .  C.O 850 
06 18-21 MAR W CHILD 225.  28.  2 « c .  u 5 /5  
07 18-21 MAR WU CHIL 107.  14.  1 .  0 .0  27 5 
08 18-21 UMAR N-SCH 567.  72.  4 .  C.O 1451 
09 22-64 PERSONS 17240.  2116.  63.  72.  44563 
10 22-64 MARRIED 14452.  1776.  53.  60.  37356 
11 22-64 MAR W CHILD 9779.  1202.  3c.  41.  25277 
12 22-64 MAR WC CHIL 4673.  574.  17.  20.  1208C 
13 22-64 UNMARRIED 2768.  343.  10.  12.  7207 
14 22-64 UNM W CHILD 101.  12.  C.  0 .  261 
15 22-64 UNM WC CHIL 2687.  330.  10.  11.  6946 
16 65+ PE RSONS 3855.  487.  29.  0 .0 9861 
17 65+ MARRIED 2389.  302.  16. C. 0  6110 
18 65+ UNMARRIED 1466.  185.  1  1.  0 .0  3751 
19 TOTAL MARRIED 17173.  2119.  74.  60.  44317 
20 TOTAL WITH CHILD 10105.  1242.  38.  41.  26113 
21 TOTAL ADULTS 24209.  2719.  99.  72.  58940 
22 TOTAL EMPLOYMENT 18136.  2228.  6 6 .  72.  46576 
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FEKALE DEMCGKAPHIC DATA BY SUBAREA FOR RUN 7 
ITEM CENTRAL SERVICE LOCAL FARMING TOTAL 
CITY CENTER CENTER AREA AREA 
01 18-21 PERSONS 3117.  162.  7 .  0 .0 492 7 
02 18-21 VCC SCHOOL 1244.  G.C 0 .0 0.0 1244 
U3 18-21 COLLEGE 696.  0 .0  0 .0  C.G 696 
U4 18-21 NCK SCHOOL 1177.  lùZ.  Y.  0 .0  298 8 
05 18-2 1 MARRIED 3 32.  42- 3.  C.  0  «50 
06 18-21 MAR W CHILO 225.  2 .  u.u 5? 
0  7 lU-21 MAR WO CHIL 1C7.  14.  1 .  C.  0  275 
Oti  18-21 UMAK N-SCH 845.  12C.  5 .  0 .0  2136 
09 22-64 PERSONS 17946.  2269.  71.  60.  46127 
10 22-64 MARRIED 14452.  1776.  53.  60.  37356 
11 22-64 MAR W CHILU 9779.  1202.  36.  41.  25277 
12 22-64 MAR WO CHIL 4673.  574.  17.  20.  12080 
13 22-64 UNMARRIED 3494.  493.  18.  0.0  877 C 
14 22-64 UNK W CHILD 531.  67.  4 .  c .o  135 5 
15 22-64 UNM WO CHIL 2904.  367.  22.  C.G 7415 
16 65+ PERSONS 4679.  592.  36.  0 .  0  12027 
17 65+ MARRIED 2389.  302.  18.  0 .0  6110 
18 65+ UNMARRIED 2291.  2SC. 18.  0 .0  5917 
19 TOTAL MARRIED 17173.  2119.  74.  60.  44317 
20 TOTAL WITH CHILD 10534.  1297.  42.  41.  27207 
21 TOTAL ADULTS 25743.  3023.  115.  60.  6  308 1  
22 TOTAL EMPLOYMENT 8906.  994.  23.  0 .0 18524 
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OUTPUT BY INDUSTRY AND SUBAREA FOR PUN 7 
SECTOR CENTRAL ShRVICE LOCAL TOTAL 
CITY CENTER CENTER AREA 
0C2 MEAT PACKING.. . .  30595296.  30595296.  0 .  0 275357696 
00 3 POULTRY PROCESS. 9931896.  0 .0  0 .  0  9931896 
004 DAIRY PROCESS.. .  4832784.  4832784.  0 .  0 43495056 
005 EGG HANDLING.. . .  1522152.  1522152.  c .  0 13699368 
006 GRAIN ELEVATORS. a i - 'uu.  815112.  815112 . 66C24064 
007 n iLSHen PROCESS. 52721280a C.C 0 .  0 52721280 
ooe MACHINbRY 758160.  / ! ;816C.  758160 . 61410960 
009 HARUWARE 203544.  203544 1Ç3544 ' « 16487064 
010 .'MACHINERY KLPAIK 230904.  230904.  2309C4 ' a 18703216 
oi l  FEED SEED FCRT. .  2818800.  28138C0.2810800 • 228 322800 
012 FUEL DEALEFS.. . .  145 1520.  1451520.  C.  0  1306 3680 
013 LIVESTOCK PRODUC 986904.  986904.  0 .  0 8882136 
014 MANUFACTURING.. .  7500.  938.  0 .  C 15000 
015 LUMBER ELEC SUPP 233.  29.  0 .  0 467 
016 HOTELS MOTELS.. .  270.  34.  0 .  0 541 
017 BUSINESS SERVICE 272.  24.  0 .  0  543 
018 CONSTRUCTION.. . .  1485.  186. 0.  0 297C 
019 TRANSPORTATION..  1758.  220.  0 .  0 3516 
020 WHOLESALING,. . . .  3662.  0-0 0.  0 3662 
021 UTILITIES 348. 42. 3 . 864 
022 MAIL ORDER HOUSE 261CC37.  0 .0  0 .  0 261003 7 
02 3 DIRECT SELLING..  2960063.  C.O 0.  0 2960063 
024 VENDING MACHINES 296047.  37006.  0 .  0 592094 
02 5 DEPARTMENT STORE 22581360.  C .C 0.  0 22581360 
026 VARIETY STCRES..  243 8943.  376525.  C. 0 5467142 
027 GROCERY STORES..  31073296.  4799987.  0 .  Û 69473184 
028 MEAT FISH MARKET 442421.  68342.  c .  c  989159,  
029 CONFECTIONERS.. .  145171. 22425.  0 .  0 224571 
Û3C DAIRY PRODUCTS..  169477.  2618C.  0 .  0 378914 
031 RETAIL BAKERIES.  372125.  57483.  0 .  0 £31991 
032 OTHER FCOD STORE 571776.  88324.  0 .  0 1278368 
033 FRAN MOTOR VEHIC 27317568.  4149416.  0 .  0  60512896 
034 USED MCrOR VEHIC 3287491.  0 .0  0 .  0 3287491 
035 AUTO ACCESCRIES.  2589409.  393319.  0 .  0  5735965 
03 6 OTHER AUTO STORE 652608.  99128.  0 .  0 1445631 
037 SERVICE STATIONS 15426505.  2343214.  C. 0 34172176 
038 MENS CLOTHING.. .  1711348.  2656C2.  0 .  0  3636162 
03 9 WOMENS READYTOWE 1969769.  305709.  0 .  0 4415440 
040 WOMENS ACCESCRIE 236761.  36745.  0 .  0 530724 
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SECTOR 
041 CHI LOR ENS WEAR-.  
042 FAMILY CLOTHING. 
043 SHOE STORES 
044 FURRIERS 
045 FURNITURE 
046 FLDCR COVERING.. 
OA? DRAPHRV CURTAINS 
0 4 C H I N A  G L A S S  
04y FUKMShlNGS 
050 APPLIANCES 
051 RADIO TELEVISION 
052 MUSIC STORES.. . .  
053 EATING PLACES.. .  
054 DRINKING PLACES. 
055 DRUG PROP STORES 
056 LIQUOR STORES.. .  
057 ANTIQUE 2ND HAND 
058 BOOK STORES 
059 STATIONERY STORE 
060 SPORTING GCCDS..  
061 BICYCLE SHOPS.. .  
062 GARDEN SUPPLIES.  
063 JEWELRY STORES..  
064 FLORISTS 
065 CIGAR STORES.. . .  
066 NEW STANDS 
067 PHOTO SUPPLY.. . .  
068 GIFT NCVELTY.. . .  
069 OPTICAL GOODS.. .  
070 Mise RETAIL 
071 LAUNDRIES 
07 2 SELF SERV LAUNDR 
073 CLEANING DYEING. 
074 RUG CLEANING.. . .  
075 PHOTO STUDIOS.. .  
076 BEAUTY SHOPS.. . .  
077 BARBER SHOPS.. . .  
078 SHOE REPAIR 
079 FUNERAL SERVICE.  
CENTRAL SERVICE LOCAL TOTAL 
CITY CENTER CENTER AR£A 
152735.  23705.  0 .  0 342371 
2630352.  C.O 0 .  0 263035 2 
1306103.  2C27C8.  0 .  0  292 7765 
13 5316.  0 .0  0 .  0 135316 
4402391.  662155.  0 .  0 9859629 
93 6 582.  145124. 0. 0 2097576 
185668. 0.0 0. u 185668 
253143. c.  u 0. 0 253143 
6 150 1 .  c . c  0. 0 6 1501 
2224815.  344737. 0. G 4982715 
856413.  1327C2.  0 .  0 1918029 
769103.  119096.  0 .  0 172186 8 
7045734.  1088376.  0. 0 15752743 
2262342.  349471.  0 .  c  5058108.  
4457092.  691742.  0 .  0 999103 G 
2249939.  347555.  0 .  0  5030378 
429055.  66513.  0 .  0 961160.  
40 5693.  62666.  0 .  0 907022 
163155.  25322.  0 .  0  365729 
522308.  80679,  0 .  c  1167740 
148582.  0 .0  0 .  0 148982 
5430568.  828841.  0 .  0 12141297.  
753256.  116906.  0 .  0 1688501 
375668.  56304.  0 .  0 842099 
95976.  14826.  0 .  0 214582.  
152050.  23487.  0 .  0 339942 
257020.  0 .0  0 .  0 257020.  
117049.  18166.  0 .  0  262376 
616572.  S1880.  0 .  0  1351614 
3479260.  539982.  0 .  G 7799118,  
469370.  72846.  0 .  0 1052141 
202759.  31468.  0 .  0 454505.  
608982.  S4514.  0 .  0 1365096 
27133.  0 .0  0 .  0 27133 
280126.  434 76. 0.  0 62793C 
880882.  126713.  0 .  0 1974585 
527C72.  818C2.  0 .  0 1181485 
103103.  160C2.  0 .  0 231116.  
693601.  100535.  0. 0 1497880 
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SECTOR CENTRAL SERVICE LOCAL 
CiT\  CENTER CENTCR 
08 I  Mise  PERS SRVS. .  73410.  11393 .  0.  0 
082 AUTO OLCY REP A IK 547311 .  83134.  0 .  0 
083 BATTERY IGNITIUN 144963.  0 .0  c .  c  
084 RADIATOR REPAIR.  124841.  0 .0  0 .  0 
085 TIRE RETREADING.  443424.  c .c  0.  0 
086 PAINT SHOPS 206699.  c .c  c.  Q 
OH 7 GENERAL AUTLl  REP 1453457.  Z2C773,  0 .  0 
086 Mise  AUTC REPAIR 206835 .  314 17.  c*  C 
08 9 l iADIU TV REPAIR.  690155.  1C6940.  0 .  0 
09 U ELECTRIC REPAIR,  288204.  44658.  c .  C 
091 kATCH REPAIR. . . .  58745 .  0.0 0 .  0 
09 2 FURNITLRE REPAIR 204066.  3162C.  0 .  0 
09 3 MOVIE THEATERS. .  872629.  134792.  0 .  G 
094 DANCE HALLS 154917.  23930.  0 .  0 
09 5 ORCHESTRAS 15C411.  23233.  0 .  0  
096 BOWLING BILLIARD 1292659.  199673.  0 .  0 
097 COMMERCIAL SPORT 114430 .  17676.  0 .  0  
098 SKATING RINKS. . .  73575- 0.0 0 .  0 
099 GOLF CLUBS 79951 .  12350 .  0.  0 
100  RECREATION. . . . . .  749C5C. 115703 .  0.  0 
101  MEDICAL DOCTORS.  7355445 .  1096093 .  0 .  0 
102  DENTISTS 2448918.  364933.  0 .  0 
10  3  UST EOP ATHS 1431569 .  0.0 0 .  0  
104  CHIROPRACTGRS. . .  978493 .  0.0 0 .  0 
105  LEGAL SERVICES. .  1693712 .  245498.  0 .  0  
106 FIN INS REAL EST 2628528C.  38C9960 .  0.  0  
107  GENERAL ADMINIST 3472347 .  0 .0  0.  0  
108  POLICE FIRE 1305208 .  157259 .  9423  ' # 
109 SCHOOLS 13990  579 .  2486585.  0 .  0  
l i e  COLLEGES 2464127 .  C.C c .  0 
111  VOCATIONAL SCHUG 290C70.  O.C 0 .  0  
112  RECREATION LIBRA 364476  .  439 14.  2631  . 
113  ROADS 9157320 .  1144665.  0 .  0 
114  WELFARE 3052123 .  361515 .  C. 0 
115  HOSPITALS 5202806  .  0 .0  0.  0 
116 FEDERAL GOVERN. .  875 .  c .o  0.  0 
TOTAL 
AREA 
164556 .  
1212384 .  
14496  3 .  
124841 .  
443424 .  
ZU&t)99.  
3219645 .  
41)8173.  
1545676.  
64546 5.  
58745 .  
457028 .  
1950963 .  
346353 .  
33627  9 .  
2890039 .  
255834 .  
73575 .  
173748 .  
1674674 .  
16124194 .  
5368382 .  
1431569 .  
978493 .  
3657693 .  
5676496C.  
3472347 .  
3241748 .  
33883280 .  
2464127 .  
29007C.  
90525C.  
18314640 .  
6  104247 .  
5202806 .  
875 .  
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EMPLOYMENT BY OCCUPATICh,  StX AND REGION FOR RUN 7 
OCCUPATION CENTFAL SERVICE LOCAL FARMING TGT AL 
CITY CENTER CENTER AREA AREA 
PROFESSIONS MEN 1492.  163.  1 .  c .  c  290 5 .  
MANAGERS MEN 2666.  272.  14.  72.  11696.  
CLERICAL WORK MEN 1485.  141.  2 .  0 .0  2772.  
SALES WORK MEN 1845.  171.  12.  Û.  C 4153.  
CRAFTSMEN KEN 3886.  525 .  2C .  C ,  0  9553.  
OPERATIVES MEN 4272.  646.  11.  c . c  10262.  
SERVICE !«GhK MLN 10 10,  I l l ,  1.  0 .  u  i yo / .  
LABORERS KEN 1480.  197.  .3. c . u  3274.  
PROFESSIONS WOMEN 1043.  96 ,  C. 0 .0  1846.  
MANAGERS kCMEN 358.  37.  c .o  77 C.  
CLERICAL WCRK WOMEN 2237.  335.  7 .  0 .0 6455.  
SALES WORK WOMEN 994.  100.  11.  c .o  260 6 .  
CRAFTSMEN WOMEN 125.  16.  1 .  0 .0  292.  
OPERATIVES SOMEN 1247.  18C.  1 .  0 .0  2752.  
SERVICE WORK WOfEN 1843.  218.  1 .  0 .0  3653.  
LABORERS WOMEN 61.  10.  0 .  0 .0 151.  
TOTAL MEN EMPLOYED 16136.  2228.  66.  72.  4657 6 .  
TOTAL WOMEN EMPLOYED 8906.  994.  23.  0 . 0  18524.  
TOTAL EMPLOYMENT 27042.  3223.  89.  72.  65101.  
NUMBER OF FIRMS BY INDUSTRY ANC SUBAREA FOR RUN 7 
SECTOR CENTRAL SERVICE LOCAL TOTAL 
CITY CENTER CENTER AR EA 
002 MEAT PACKING.. . .  1  1  Û 9 
003 POULTRY PROCESS. 4  0  0  4 
004 DAIRY PROCESS.. .  3  3 0  27 
005 EGG HANDLING.. . .  2  2 0  18 
006 GRAIN ELEVATORS. 1  1  1 81 
U07 OILSEEC PROCESS. 1  0  0 1 
008 MACHINERY 1  1  1 81 
009 HARDWARE 1  1  1 81 
010 MACHINERY REPAIR 3 3  3 243 
Oi l  FEED SEED FERT. .  3  3  2 43 
012 FUEL DEALERS.. . .  4  4 0 36 
013 LIVESTOCK PRODUC 4 4 0  36 
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SEC ILK CENTRAL SCRVÎCE LOCAL TOTAL 
CITY CENTER CENTER AREA 
025 DEPARTMENT SIORE 1  C 0  1  
026 VARIETY STORES.,  3  1  0 11 
027 GROCERY STORES..  17 2 0  33 
028 MEAT FISH MARKET I  1 c 9  
02 4 CONFECTIONERS.. .  1  1 0 9 
03 0 DAIRY PRODUCTS..  1  1  0 9 
031 RtT.AIL BAKERIES,  7 1  Û 
032 OTHER KLOD STORE 1  1 0 9  
(J33 FRAN MOÎOK VtHlC 11 1  0 19 
034 USED MCTOK VtHIC ,  3 a 3 
035 AUTO ACCESORIES.  4  1  0 12 
03 6 OTHER AUTO STORE 2 1  0 10 
037 SERVICE STATIONS 91 13 0 1  95 
03 8 MENS CLOTHING.. .  4  1  0 12 
039 WOMENS READYTOWE 6 1  0 14 
04C WOMENS ACCESORIE 2 1  0 IC 
041 CHILORENS WEAR..  1  1  0 9 
042 FAMILY CLOTHING. 2  0  2 
043 SHOE STORES 3 1  c 11 
044 FURRIERS*. . . . , . .  1  c 1 
045 FURNITURE 9 1  u 17 
046 FLOOR COVERING..  5  1  0 13 
047 DRAPERY CURTAINS 2 0  2 
048 CHINA GLASS 1  C 0  1  
049 FURNISHINGS.. . . .  1  0 1  
050 APPLIANCES 5 1  0 13 
051 RADIO TELEVISION 6 1  0 14 
052 MUSIC STORES.. . .  2  1  0 10 
053 EATING PLACES.. .  52 0  117 
054 DRINKING PLACES. 9  1  0 17 
055 DRUG PROP STORES 11 1  0 19 
056 LIQUOR STORES.. .  15 2 0 31 
057 ANTIQUE 2NC HAND C  1 0 13 
058 BOOK STORES 1  1 0 9 
C59 STATIONERY STORE 1  1 0 9 
060 SPORTING GOODS. .  •2 1 0 11 
06 1  BICYCLE SHOPS.. .  3  0  3 
062 GARDEN SUPPLIES.  6 1 0 14 
063 JEWELRY STORES..  6  1  0 14 
064 FLORISTS 1  1 0 9 
065 CIGAR STORES.. . .  1  1  c 9 
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StCTLK tcNTKAL SERVICE LOCAL TOTAL 
CITY CENTER CENTER AREA 
066 NEWSTAKDS 1  1 0 9  
067 PHOTO iUPPLY.. . .  1  0  0 1  
068 GIFT NCVELTY.. . .  1  1  0 9 
069 OPTICAL GOCOS.. .  5  1  0 13 
070 Mise RETAIL 23 0 47 
071 LAUNDRIES. . . . . . .  1  1  0 y 
07  2  SELF SFRV LAUNDR 11 1 0 19 
0 / 3  C L b A N i f s G  D Y L I N O .  U 1  c  13 
074 UUG CLEANING.. . .  1  0  1 
075 PHOTO STOUIOS.. .  4  1  G I? 
076 aEAUTY SHOPS.. . .  31 4 c 63 
077 BARBER SHOPS.. . .  34 0 74 
078 SHOE REPAIR 5 1  0 13 
079 FUNERAL SERVICE.  6 1  0 14 
080 STORAGE PRESSING 4 1  0 12 
081 MISC PERS SRVS..  1  1 0 9 
082 AUTO BCOY REPAIR 6  1  0 14 
083 BATTERY IGNITION 4 0 0 4  
084 RADIATOR REPAIR.  2  0  0  2 
085 TIRE RETREADING. 1  0 0 1  
086 PAINT SHOPS 3 0  0 3 
087 GENERAL AUTO REP 45 6 0 93 
088 MISC AUTO REPAIR 1  1  0 9 
089 RADIO TV REPAIR.  11 1  c 19 
090 ELECTRIC REPAIR.  4  1  0 12 
091 WATCH REPAIR. . . .  3  0  3  
092 FURNITURE REPAIR •a 1 0 11 
093 MOVIE THEATERS..  2  1  0 10 
09 4  DANCE HALLS 1  1 0 9 
095 ORCHESTRAS 1  1 0 9 
096 BOWLING BILLIARD 7 1  0 15 
097 COMMERCIAL SPORT 1  c 11 
098 SKATING RINKS.. .  1  0 1  
099 GOLF CLUBS 1  1  c  9 
100 RECREATION 7 1  c  15 
101 MEDICAL DOCTORS. 34 5 0  74 
102 DENTISTS 27 4 0 59 
103 OSTEOPATHS 6 0 c  6 
104 CHIROPRACTCPS.. .  10 0 0  10 
10 5 LEGAL SERVICES..  8  1  0 16 
106 FIN INS REAL EST 46 6 0 S4 
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CONSUMING UNITS BY INCCf'E AND SUD AREA FOR RUN 7 
INCOME CENTHAL SERVICE LOCAL FARMING TOTAL 
CITY CENTtR CENTER AREA AREA 
4500 7911. 475. 29 .  0.0 13022. 
50CC 0.0 O.C O.C 0.0 0. 0 
5500 0.0 0.0 0.0 O.C 0. c 
60CC 1652. 226. 0.0 0.0 3460 .  
6500 O.U O.C 0.0 0.0 0. 0 
70 OC 0.0 0.0 0.0 0,0 O.C 
VbCG 2687. 323. 9. 0.0 5919. 
8U00 1136. 169. 3. 0.0 2 704. 
85CC 0.0 O.C O.C 0.0 0.0 
90CC 6192. 947. 29. 0.0 15865. 
9500 0 .0 O.C 0.0 0.0 O.C 
lUOCC 0.0 0. C O.C 0.0 0.0 
10500 6999. 894. 59. 72. 24231. 
l lOCC 0.0 0.0 O.C 0.0 0. 0 
11500 O.C O.C 0.0 0 .0 0.0 
12000 1628. 195. 1.  0.0 3 260. 
12500 0.0 0.0 0 .0 0 .0 0.0 
13000 O.C O.C 0.0 0.0 O.C 
135C0 2. 0.0 0.0 0.0 2. 
140CC 7 .  O.C 0.0 0.0 7 .  
145C0 0.0 0.0 0.0 0.0 0. 0 
15000 439. 28. 0.0 0.0 663. 
155CC 4. 0.0 O.C 0.0 4. 
16000 0.0 O.C 0.0 0.0 O.C 
165CC 231. 19. O.C 0.0 383. 
17000 207. 17. 0.0 0.0 343 .  
17500 0 .0 O.C O.C 0.0 0. C 
18CJC0 
18500 
1923. 158. O.C 0.0 3187 .  
154. 15. 0.0 0.0 274. 
19000 O.C O.C O.C 0.0 0.0 
19500 114C. 117. 0.0 0 .0 2076. 
200C0 0.0 O.C O.C 0.0 0. 0 
20 500 0.0 0.0 0 .0 0.0 0. C 
210CC 1019. 88. O.C 0.0 1723 .  
215C0 0.0 0.0 O.C C.O 0.0 
220CC O.C 0.0 0.0 0.0 0.0 
22500 552.  52.  O.C 0.0 968.  
230C0 0.0 O.C 0.0 0.0 0.0 
23500 O.C O.C 0.0 0.0 0.0 
24000 19 2 .  14.  0 .  C 0.0 304.  
24500 0.0 O.C 0.0 0.0 0.0 
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MALE DEMOGRAPHIC DATA BY SUBAREA FOB RUN 8 
ITEM CENTRAL SFRVICE LOCAL FARMING TOTAL 
CITY CENTER CENTER AREA AREA 
01 1«-21 PERSONS 20C9. 53. 6.  O.U 2858, 
02 18-21 VGC SCHOOL 483. 0.0 0 .0 o.c 483. 
03 18-21 COLLEGE I l ls.  0.0 0.0 c.o 1119, 
04 18-21 NGN SCHOOL 407. 53. 6. 0. 0 1257, 
05 18-21 MARRI to 174. 23. 3.  0.0 533, 
U6 lU-2 I  MÀK W CHiLO 116. c . Cw 0  364. 
07 16-21 WC CHIL 56.  7- 1. C. G 174. 
08 18-21 UKAR N-SCH 233. 3C.  3 .  0.0 719. 
oy 22—6 4 PERSONS 9013.  l ice. 64. 72. 2827 2. 
10 22-64 MARRIED 7556. 927. 53. 60. 23700. 
11 22-64 MAR W CHILD 5113. 627^ 36. 41. 1603 6. 
12 22—64 MAR WC CHIL 2443. 300. 17. 20. 7664. 
13 22-64 UNMARRIED 1458. 179. 10. 12. 4572. 
14 22-64 UNM W CHILD 53. 6.  0.  0. 16 6. 
15 22-6 4 UNM WC CHIL 1405. 172. 10. 11. 4407. 
16 65+ PERSONS 2023. 262. 30. 0.0 6241. 
17 65+ MARRIED 1253. 162. 18. 0.0 3867. 
18 65+ UNMARRIED 765. IOC. 11. 0.0 2374. 
19 TOTAL MARRIED 8984.  1112. 74.  60. 2310 5. 
20 TOTAL WITH CHILD 5283. 649.  38.  41. 16566, 
21 TOTAL ADULTS 13045. 1421. 99.  72. 37371. 
22 TOTAL EMPLOYMENT 9418.  1156. 66. 72. 29279. 
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FEMALE DEMCGRAPHIC DATA tJY SUBAREA FOR Rl^ 8 
ITEM CENTRAL SFRVICE LOCAL FARMING TOT AL 
CITY CENTER CENTER AREA AREA 
01  18-2 1  PERSONS 1932.  He.  7 .  C.C 3124.  
02 18-21 VCC SCHOOL 861.  0 .0  0.0 0.0 861.  
03 18-21 COLLEGE 484.  0 .0  O.G 0 .0  484.  
04 18 -21 NGN SCHOOL 586.  rs. 7.  0 .0 1778.  
05 18-21 M ARK 1 to 174.  23 .  3 .  c.o 538.  
()t) IM - /  i  MAR w CH ILD  l i e .  1  i> .  « 0*0  364 .  
07  1B—2 1 MAR WC CHIL  56 .  7,  1 .  0 .  u  17 4 .  
08  18 -21  UNAR K-SCH 412 .  65 .  4 .  0 .0  1240.  
09  22 -64  PERSONS 9416 .  1215 .  72 .  60 .  29247.  
10  22 -64  MARRIED 7556.  927.  53.  60 .  23700.  
11 22—64  MAR W CHILD 5113.  627.  36,  41,  16036,  
12 22-6 4 MAR WO CHIL 2443.  30C.  17.  20.  7664.  
13 22-64 UNMARRIED 1861.  292.  19.  0 .0  5547.  
14 22 -64  UNM W CHILD 279.  36.  4 .  0 .0  857.  
15 22-64 UNM WO CHIL 1524.  197.  22.  c .o  4690.  
16 65+ PE RSONS 2456.  318.  36.  0 .0  7626.  
17 65+ MARRIED 1253.  162.  18.  C.C 3867.  
18 65+ UNMARRIED 1202.  156.  l e .  O.G 3759.  
19  TOTAL  MARRIED 8984.  1112.  74.  60.  28105.  
20  TOTAL WITF ;  CHILD 5509.  679 .  42.  41 .  17257.  
21 TOTAL ADULTS 13804.  1625.  115.  60.  39997.  
22 TOTAL EMPLOYMENT 5150.  571.  22.  C.O 11378 .  
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OUTPUT EY INDUSTRY AND SUBAREA FOR RUN 8 
SECTOR CENTRAL SERVICE LOCAL TOTAL 
CITY CENTER CENTER AREA 
— — — — —— — 
•— 
00 2 MEAT PACKING.. . .  3C595296.  30^95296 .  0 .0  275357696 .  
0 0 3  POULTRY P R O C E S S .  9931896.  C.O 0.0 9931896.  
004 DAIRY PROCESS.. .  4R32784.  4332784.  O.C 43495056.  
005 EGG HANDLING.. . .  1522152.  1522152.  c .c  13699368.  
006 GRAIN ELEVATORS. 615112.  ( ' .15112.  8  15112.  66C24064.  
007 OILSEED PROCESS. 1^^721280.  C. C 0.0 52721280.  
008 MACHLNF KY 758160.  7 5 8 i  c C .  ( '  3  O 1  f l  0  .  6141096C-
009 HARDWARE 203544.  2(13544.  2C3544.  1648 7064.  
010 MACHINERY REPAIR 230904.  230904.  2209C4.  18703216.  
Oi l  FEED SEED FERT. .  2618800.  2818800.2818800.  228322800.  
012  FUEL DEALERS.. . .  1451520 .  1451520.  C.C 1306 3680.  
013 LIVESTOCK PRCDUC 936904 .  986904.  0 .0  8682136.  
014 MANUFACTURING.. .  O.C c .c  0.0 0 .0 
015 LUMBER ELEC SUPP 148.  19.  0 .0  296.  
016 HOTELS MOTELS.. .  171 .  21.  0 .0 343.  
017 BUSINESS SERVICE 172.  22.  0 .  0  345.  
018 CONSTRUCTION.. . .  942.  118.  0 .0  1884.  
019 TRANSPORTATION..  1115.  139.  0 .0  2230.  
020 WHOLESALING 2322.  O.C 0.0 2322.  
021 UTILITIES 186 .  23.  3 .  548.  
022 H A I L  ORDER HOUSE 1602409.  0 ,0  0 .0 1602409.  
02 3  DIRECT SELLING..  1823339.  C.C 0 .0 1823339.  
024 VENDING MACHINES 183144.  22893.  0 .0  366289.  
02 5 DEPARTMENT STORE 13876922.  0 .0  0.0 13376922.  
026 VARIETY STCRES..  1332340.  253868.  0 .0  3363282.  
027 GROCERY STORES..  17145248.  3232283.  0 .0  43003520.  
028 MEAT FISH MARKET 244114.  46021.  0 .0  612284.  
029 CONFECTIONERS.. .  80101 .  15101.  0 .0  200908.  
030 DAIRY PRODUCTS..  234545.  0 .0  0.0 234546.  
031 RETAIL BAKERIES.  205327.  38709.  0 .0  514998.  
032 OTHER FOOD STORE 31548 8 .  59477.  0 .0  79130 3 .  
033 FRAN MOTOR VEHIC 14572379.  2735030.  0 .  0  36452608.  
034 USED MCTfJR VEHIC 1980364 .  0.0 0.0 198C364.  
035 AUTO ACCESCRIES.  1381301.  259251.  0 .0  3455309.  
036 OTHER AUTO STORE 87C840.  0 .0  0 .0 67084C. 
03 7 SERVICE STATIONS 8229157.  1544497.  0 .0  20585136.  
03 0  MENS CLOTHING.. .  934872.  178133.  0 .0  2359934.  
03 9 WOMENS READYTOWE 1076042.  2C5032.  0 .0  2716296.  
040 WOMENS ACCESCRIE 129337.  24644.  0 .0  326492.  
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SFC TOR 
041 CHILDRtNS WEAR..  
042 FAMILY CLOTHING. 
043  SHOE STORES 
044 FURRIERS 
045  FURNITURE 
046  FLOOR COVERING. .  
(K t7  DRAPERY CURTAINS 
04«  CHINA C iASS. . , * .  
04  9  FURNISHINGS 
050 APPLIANCES 
051 RADIO TELEVISION 
05 2 MUSIC STORES.. . .  
053 EATING PLACES.. .  
054 DRINKING PLACES. 
055 DRUG PROP STORES 
056 LIQUOR STORES.. .  
057 ANTIQUE 2ND HAND 
05 8 BOOK STORES 
059 STATIONERY STORE 
060 SPORTING GOODS..  
061 BICYCLE SHCPS.. .  
062 GARDEN SUPPLIES.  
063 JEWELRY STORES..  
0ô4 FLORISTS. . . . . . . .  
065 CIGAR STORES.. . .  
066 NEWSTANDS 
067 PHOTO SUPPLY.. . .  
068 GIFT NOVELTY.. . .  
069 OPTICAL GOODS.. .  
070 MISC RETAIL 
071 LAUNDRIES 
072 SELF SERV LAUNDR 
073 CLEANING DYEING. 
074 RUG CLEANING.. . .  
07 5 PHOTO STUDIOS.. .  
076 BEAUTY SHOPS.. . .  
077 BARBER SHOPS.. . .  
078 SHOE REPAIR 
079 FUNERAL SERVICE.  
CENTRAL SERVICE LOCAL TOTAL 
CITY CENTER CENTER AREA 
83436.  15898.  c. C 210620 
1618142.  0 .0  0 .  0  1618142 
713496.  135951.  0 .  0  1801105 
83244.  C.O 0 .  0 83244 
2417473.  458551.  0 .  G 6085883 
514304.  97554.  0- c 129 473 5 
114604.  0.0 0. 0 114604 
15 6254.  G .  C n 1 C A oi ;  / .  *, • 
37961.  c .c  0. 0 37961 
1221709.  231736.  0 .  0 3075593 
470281.  89203.  0 .  0  118 390 9 
420802.  79897.  0 .  0  1059981 
3867612.  732906» 0 .  0 9750862 
1248288.  235332.  0 .  0  3130941 
2434811.  463935.  0 .  0 6146294 
1241444.  234042.  0 .  0  3113777 
235256.  44682.  0 .  0  592708 
552635.  0 .0  0 .  0  552635 
224990.  0 .0  0 .  0  224990 
281800.  53711.  0 .  0  711488 
90773.  0 .0  0.  0  9077 3 
2929942.  558447.  0 .  0  7397521 
411487.  78406.  0 .  0  1038734 
205219.  39103.  0 .  0 518043 
132825.  0 .0  0 .  0 13282 5 
02C35.  15636.  c. c 207122 
158114.  0 .0  0 .  0 158114 
63941.  12183.  0 .  0  16140 9 
326376.  60016.  0 .  0 806505 
1900642.  362153.  0 .  0  479787C 
256406.  48856.  0 .  0  64725 7 
110763.  21105.  0 .  0  27960 3 
332674.  63389.  0.  0 839782 
16692.  0.0 0.  0  16692 
153026.  29158.  0 .  0  386291 
481206.  91690.  0.  0 1214728 
287928.  54862.  0.  0 726828 
56323.  10722.  c. 0 142178 
88 3101.  0 .0  0 .  0  88 3101 
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SECTOR CENTRAL SERVICE LOCAL TOTAL 
CITY CENTER CENTER AREA 
OBI Mise PEPS SRVS..  40102.  7641.  0 .  0  101232.  
08 2 AUTO BCDY REPAIR 291959.  54797.  0 .  0  73033 3.  
083  BATTERY IGNITION 87325.  0 .0  0.  0  87325.  
084  RADIATOR REPAIR.  75203.  0 .0  0.  0 75203.  
085 TIRE RETREADING. 267116.  0 .0  0 .  0 267116.  
086 PAINT SHOPS 124514.  0 .0  0 ,  0  124514.  
08  7  GENERAL AUTO REP 775337 .  145520 .  0 .  0  193 9494.  
OB M HI5C ALiTl i  REPAIR ) i  r  >  1  ^  y .  3C7CS- Q~ 0  27600  Cî  
089  RADIO TV KtPAIh.  376984 .  718€6 .  0 .  0  95407  • ) .  
090  ELECTRIC REPAIR.  158261 .  3CC19 .  0.  0 398415.  
091  WATCH REPAIR. . . .  36139.  0  .0  0 .  0  36139.  
09 2 FURNITURE REPAIR 112C58.  21255.  0 .  0 282102.  
093  MOVIE THEATERS** 470808,  €9736.  0 .  0  118 869 5 .  
094 DANCE HALLS 83582.  159 31.  0 .  0 211028.  
095 ORCHESTRAS 81151.  15467.  0 .  0  20489C.  
096 BOWLING BILLIARD 697426.  1229 29.  0 .  0 1760860.  
097 COMMERCIAL SPORT 61738.  11767.  0 .  0 155876.  
098 SKATING RINKS.. .  44828.  0 .0  0.  0 44828.  
099 GOLF CLUBS 43136.  8222.  0 .  0 108909.  
100 RECREAT ION 404133.  77028.  0 .  0 1020356.  
101 MEDICAL DOCTORS. 3893533.  715966.  0 .  0  9621262.  
102 DENTISTS** . . * . . *  1296310.  2383 73.  0 .  0 320 3298.  
10 3 OSTEOPATHS 854214.  0 .0  0 .  0 854214.  
104 CHIROPRACTORS.. .  583864.  0 .0  0 .  0  583864.  
10 5 LEGAL StRVICES..  889115.  158417.  0 .  0 2156454.  
106 FIN INS REAL EST 12798481.  2458533.  0 .  0  33466736.  
107 GENERAL ADMINIST 2201959.  0 .0  0 .  0  2201959.  
108 POLICE FIRE 696831.  84900.  9440 1 .  2055726.  
109 SCHOOLS 7735067.  1719626.  0 .  0 2149 2080.  
110 COLLEGES.. . . . . . .  1870533.  0 .0  0 .  0 1870533.  
111 VOCATIONAL SCHOO 190861.  c .o  0 .  0  190861.  
112 RECREATION LIBRA 194588.  23708.  2636 )# 574057.  
113 ROADS 5807037.  725880.  0 .  0  11614074.  
114 WELFARE 1935477.  241925.  0 .  0  3870955.  
115 HOSPITALS 3299314.  0 .0  0 .  0  3299314.  
116 FEDERAL GOVERN..  2875.  0 .0  0.  0 2875.  
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tMPLDYPENT BY CCCUPATIGN, SEX AND RE6ICN FOR RUN 8 
OCCUPATION CENTRAL SERVICE LOCAL FARMING TOTAL 
CITY CENTER CENTER AREA AREA 
PROFESSIONS MEN 870.  78.  1 .  C.  C 1604.  
MANAGERS MEN 1687.  l t>5.  14.  72 . 9855.  
CLERICAL WCBK MEN 1288.  70.  2 .  C.  0  200 7 .  
SALES WORK MEN 9 15.  95.  13.  0 .  0  2615.  
CRAFTSMCN MfN 1716.  261.  20.  0 .  0  5266.  
UPhRATIVES MEN 1333.  3CS.  11.  c .  0 462 2.  
SËRVICE: wuKK net"*  i> O 7 6E.  1^ 0^ n 1490 = 
LABUKLUS MEN 722.  l i e .  3,  0 .  0  1821.  
PRCFtSS IDNS WOMEN 661.  63.  0 .  0 .  0  1188.  
MANAGERS WOMEN 269.  24 .  2,  0 .  0  576 .  
CLERICAL WORK WCMEN 2180.  186.  7 .  c .  0 4207.  
SALES WORK WOMEN 575.  68,  11 .  0.  0 1935.  
CRAFTSMEN WOMEN 41.  7 .  1 .  c .  0 133.  
OPERATIVES WOMEN 312.  72.  1.  c .  0 95 9 .  
SERVICE WORK WOMEN 1090.  144.  1 .  0 .  0 230 5 .  
LABORERS WOMEN 22.  6 .  0 .  c .  0 76.  
TOTAL MEN EMPLOYED 9418.  1156.  66.  72 . 29279.  
TOTAL WOMEN EMPLOYED 51 5C.  571.  23.  c .  c  11378.  
TOTAL EMPLOYMENT 14568.  
— 
1727.  89.  72 
• 
40657.  
NUMBER OF FIRMS BY INDUSTRY ANC SUBAREA FOR RUN 8 
SECTOR CENTRAL SERVICE LOCAL TOTAL 
CITY CENTER CENTER AREA 
002 MEAT PACKING.. . .  1  1  0 9  
003 POULTRY PROCESS. 4  0  0 4 
004 DAIRY PROCESS.. .  3  3  0  27 
005 EGG HANDLING.. . .  2  2  0  18 
006 GRAIN ELEVATORS. 1  1 1 81 
007 OILSEED PROCESS. I  0 0 1  
008 MACHINERY 1  1 1 81 
00 9 HARDWARE 1  1  1 81 
010 MACHINERY REPAIR 3 3 3 243 
Oi l  FEED SEED FERT. .  •5  3 3 2 43 
012 FUEL DEALERS.. . .  4  4  0 36 
013 LIVESTOCK PRODUC 4 4  0 36 
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SECTOR CENTRAL SERV ICE LOCAL TOTAL 
CITY CENTER CENTER AREA 
025 DEPARTMENT STORE 1  C 0  1  
026 VARIETY STORES..  1  1  0 9 
027 GROCERY STORES..  9  1  0 17 
0 28 MEAT FISH MARKET 1  1  0 9 
029 CONFECTIONERS.. .  1  1  0 9 
030 DAIRY PRODUCTS..  1  0 c 1  
03 1  RETAIL BAKERIES.  4  1  0 12 
OTHhR Fr.no STORE i  i. Q 9 
0 3 3 FRAN MOTOR VFHIC 5 1 0  13 
034 USED MOTOR VEHIC 2 0  0 2 
035 AUTO ACCESCRIES.  2  1  0 10 
036 OTHER AUTO STORE 3 0 0  3 
037 SERVICE STATIONS 48 9 0 120 
038 MENS CLOTHING.. .  2  1  0 10 
039 WOMENS READYTOWE 3 1  0 11 
04C WOMENS ACCESORIE 1  1  0 9 
041 CHILDRENS WEAR..  1  1  0 9 
042 FAMILY CLOTHING. 1  0 0 1  
043 SHOE STORES 1  1  0 9 
044 FURRIERS 1  0 0 1  
045 FURNITURE 5 1  G 13 
046 FLOOR COVERING..  2  1  0 10 
047 DRAPERY CURTAINS 1  0 0 1  
04 8 CHINA GLASS 1  0 0  1  
049 FURNISHINGS 1  0 0 1  
050 APPLIANCES 3 1  0 11 
051 RADIO TELEVISION 3 1  0 11 
052 MUSIC STORES.. . .  1  1  0 9 
053 EATING PLACES.. .  29 5 0  69 
054 DRINKING PLACES. 5  1  0 13 
05 5 DRUG PPOP STORES 6 1  0 14 
056 LIQUOR STORES.. .  8  1  0 16 
057 ANTIQUE 2ND HAND 2 1  0 10 
058 BOOK STORES 1  0 0 1  
05 9 STATIONERY STORE 1  0 0 1  
060 SPORTING GOODS..  1  1  0 9 
061 BICYCLE SHOPS.. .  1  0 0 1  
062 GARDEN SUPPLIES.  3 1  0 11 
063 JEWELRY STORES..  3  1  0 11 
064 FLORISTS 1 1  0 9 
065 CIGAR STORES.. . .  1  0 c  1 
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SECTOR CENTRAL SERVICE LOCAL TOTAL 
CITY CENTER CENTER AREA 
066 NEW STANDS 1  1 0 9 
067 PHOTO SUPPLY.. . .  1  0 0 1  
068 GIFT NOVELTY.. . .  1  1  0 9 
069 OPTICAL GOODS.. .  3  1  0 11 
070 Mise RETAIL 12 2 0  28 
071 LAUNDRIES 1  1 G q  
072 SELF StRV LAUNÛR 6 1  0 14 
07 3 CLE ÂN IN G DYE ING .  è. i  n  10 
074 KUG CLEANING 1 0 0 I  
07 5 PHOTO STUUIGS.. .  2  1  0 10 
076 BEAUTY SHOPS.. . .  16 •3  c 40 
077 BARBER SHOPS.. . .  19 3 c 43 
073 SHOE REPAIR 2 1 0 10 
079 FUNERAL SERVICE.  7  0  0  7 
000 STORAGE PRESSING 2 1  0 10 
081 Mise PERS SRVS..  1  1  0 9  
08 2 AUTC BCDY REPAIR 3 1  0 11 
083 BATTERY IGNITION 2 0 0  2 
084 RADIATCR REPAIR.  1  0 0 I  
085 TIRE RETREADING. 1  0 0 1  
086 PAINT SHOPS 1  c 0  1  
087 GENERAL AUTO REP 24 4 0 56 
088 Mise AUTO REPAIR 1  1  0 9 
089 RADIO TV REPAIR.  6  1  0 14 
090 ELECTRIC REPAIR.  2  1  0 10 
091 WATCH REPAIR. . . .  1  0 0  1  
092 FURNITURE REPAIR 2 1  0 10 
093 MOVIE THEATERS..  1  1  c 9  
094 DANCE HALLS 1  1 c 9 
095 ORCHESTRAS 1  1 0 9 
096 BOWLING BILLIARD 4 1 0 12 
097 COMMERCIAL SPORT 2  1  0 10 
098  SKATING R INKS. . .  1 0 0  1  
099  GOLF  CLUBS 1  1 0 9  
10 0  RECREATION 3 1 0 11 
101  MEDICAL  DOCTORS.  18 3 0 42  
102 DENTISTS 14 2 0  30 
10  3  OSTEOPATHS 4  0 0  4  
104 CHIROPRACTORS.. .  6  0  0  6  
10 5 LEGAL SERVICES..  4  1 0 12 
106  F IN  INS  REAL  EST  24  4  0 56  
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LChSLMING L.MTS KY IhCC^E AND SUBfREf FCA i^LN 8 
INCOWF CtMRAL SERVICE LOCAL FAKMAU luTÀL 
CITY CtNTuri CENTEK A R E A  AK EA 
45CC 4919.  256.  29.  Û .0  S C / V .  
5CCC 0-0 C . C  O . C  u . 0  v . v  
bbOC C. l  C.  C o.c 0 .0  .  u 
oCCC 1CS6.  144.  U . C  0 .0  2248.  
t5CC 0 = G O. l  J . 0  c  .0  0.  0  
7 u C V 0 .c C . C  o.c 0  c. »: 
1  i / 3 ^  y  =  r  =  1,  '  
U1} C V, blC.  92.  3 .  0 .  u 
b i3C t  U  . 0  U . C  o.c c . 0  u.  c 
y  u L 0  kJi Jm 456.  29.  c . c  aC89. 
V5CC 0 . 0  O . C  o.c 0  .0  0 . 0  
lO'JÛQ O . C  O.C o.c c .0 o.c 
iCSCC 3386.  4 8 3 .  59 .  72.  17330.  
11ÛC0 C.C O.C O . C  0  .0  0 .0  
115CC 0 .0  C . C  Q.  G 0  .0 O . C  
120LC C97.  lOi .  1 .  0 . 0  1785.  
12500 0 .C C . C  O.c 0 . 0  0 .  C 
13ÛCC 0 .0  0 . 0  O . c  0  . 0  o. c  
13i iCC 6  •  O.c 0.0 0  . c  6.  
140CC 3 .  o.c o.c 0  . 0  3* 
i450C O.C O . c  0 .0  c  . 0  0 .  c  
15CC (  4 9 4 .  17.  0 .  C 0  . 0  630.  
155C( 5 .  o .c  U . C  c  .0 5.  
160 LC 0 .0  c .  c  0 .  0  0  .0  C . C  
165CC 144.  7 .  O.C c .0  190. 
ITOCC 14S.  12.  o .c  c  . c  243.  
175CC 0 .0  O . C  O.c 0  .0 0 .0  
idOCd 112E.  89.  O . c  c  .0  1840.  
185G0 61.  7 .  o .c  0  .u 117.  
190 CO O.C O . C  U.C c  .  G 0.  0 
19500 4 1 7 .  4 7 .  o .c  0 .1? 793.  
2000C O . C  O . C  0 .0 0  .0 0 .  0  
2U5CÛ O . C  C . C  0.0 0 .0 0 .  C 
210CC 446.  42 .  o.c 0  . 0  782.  
215UC O . C  O . C  o.c c  . 0  C. C 
22CCC 0 .0  0.0 --O . c  0 .0 0.  C 
22500 209.  23.  o.c 0  . c  393. 
23CCC 0  . c  O . C  0 .  c 0  .0 0.  C 
235CC 0 . 0  0 . 0  o .c  c .0  0 .  c  
240CO 126.  e .  0 .  c 0  . 0  190 .  
245 CC 0 .0  O . C  o .c  0 .0  0 . 0  
